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Foreword

he academic excellence of an educa-

tional institution is measured by the

achievements of its faculty in teach-

ing, research, and related scholarly

endeavors. It is the policy of the
Naval Academy to provide and maintain an
environment in which research activities that con-
tribute to the professional growth of the faculty
and outstanding midshipmen may flourish.

The research activities of the faculty range
from very applied cooperative studies with the
Navy research and development community to
very fundamental investigations concerned with
extending the frontiers of knowledge. The broad
scope of research described in this annual report
reflects the interests and expertise of the par-
ticipating faculty and midshipmen, as well as the
availability of laboratory, library, and computer
facilities.

This publication was compiled to acquaint the
reader with faculty and midshipmen research ef-
forts being done behind the classroom scene.
Research results are published in manuscripts,
reports, and prestigious journals as well as

BRUCE M. DAVIDSON

Academic Dean

presented at important professional meetings and
conferences. In addition to their teaching and
research, the faculty contribute to their profession
through participation in professional societies and
consulting activities. This publication contains
summaries of completed and on-going faculty pro-
jects, midshipmen research course projects in-
cluding the Trident Scholar Program, and lists of
presentations and publications. The work re-
ported on was conducted during the period July
1982 through June 1983.

External support continues to increase signifi-
cantly. This is undoubtedly due to the additional
opportunities provided by new laboratory facili-
ties and the initiative of the well-qualified civilian
and military members of the faculty. It is impor-
tant to acknowledge the strong and continuous
support provided by the Chief of Naval Research,
Director of Navy Laboratories and the numerous
activities of the Naval Material Command, with-
out which such progress could not be possible.

Comments and suggestions related to the re-
search efforts will be gratefully received and
sincerely appreciated.

Porbod O itls

RICHARD D. MATHIEU

Director of Research’Associate Dean
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3 Aerospace Engineering :

L COMMANDER PAUL B. SCHLEIN, USN 56
. CHAIRMAN beN
: =
A 2

.A‘ﬁ:&:—i-'-v'

esearch is an important element of the
Aerospace Engineering Department

and Major. It is necessary to maintain ~::;
-1 the faculty's vigor and quality. Fur- X
e ther, it allows the Academy to show f:
- its mettle in professional and academic forums. :’:*;
Finally, research brings the process of education .

into a full circle of experience, frustration and, 2

¥ occasionally, discovery. .‘-_‘_.-
W Much of this department’s research is supported 8L
1 by the Naval Air Systems Command in a continu- o
ing program of that command's interest in the ':‘-_',.
quality of the education to which the young naval i

officer is exposed.
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AEROSPACE ENGINEERING

Sponsored Research

Non-Linear Finite Element Structural Analysis

RESEARCHER: ASSOCIATE PROFESSOR WILLIAM ]J. BAGARIA .
SPONSOR: DAVID TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

The non-linear finite element structural analysis pro-
gram GIST is currently under development. This
research involves the mathematical modeling of
several structures using the GIST program. The math
model is then used to predict buckling loads. These
buckling loads are then compared to other analysis

techniques and to testing of small scale test articles.
Currently, the GIST program is being used to model
submarine hulls and aircraft fuselages.

Modeling techniques were developed in order to et-
ticiently input the data into the GIST program.

Computer Aided Hull Design
and Model System

RESEARCHER: PROFESSOR DAVID F. ROGERS
SPONSOR: U. S. COAST GUARD

A Computer Aided Design/Computer Aided
Manufacturing (CADCAM) system for the design of
ship hulls and the production of towing tank models
is being developed. The design portion of the system
is implemented on and supported by a three-
dimensional interactive graphics device and a
minicomputer. A microprocessor-based stand-alone
graphics device simply, directly, and inexpensively
interfaced to the CNC controller on the shop floor is

used to provide support for the manufacturing portion
of the system. A program running in the
microprocessor based graphics system provides all
postprocessing, a graphical display for the machine
operator, and drives the machining center. All
functions are accomplished on-the-fly in real time. All
hardware components of the system are off the shelf
items. Experiences with actual use of the system in
both design and production are discussed.

Model Propeller Production

RESEARCHER: PROFESSOR DAVID F. ROGERS
SPONSOR: U. S. COAST GUARD

A CAD/CAM system used in the manufacture of
airfoil type blades, such as those used for turbines for
propellers, is being developed. Computer Graphics is
used to define the blade. Computer Graphics is used
‘on-line’ during the acutal Numerically Controlled
(NC) Milling of the blade. A number of techniques for
cutting a set of complex three-dimensional contour
shapes (blades) attached to a central hub as a single

unit using a three-axis milling machine are being
investigated. The use of a small desk-top computer with
both storage tube and limited refresh graphics capabilities
(Tektronix 4054) both in the design and in the direct
computer control of the numerically controlled milling
machine is being investigated. During the design phase,
data suitable for the creation of a “wire frame drawing”
is generated. This “wire frame” data is used as the
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AEROSPACE ENGINEERING

input for the manufacturing phase; no separate part
programming is used. From the output of the design
phase, which is stored on a small magnetic tape car-
tridge, the ‘on-line” post-processor calculates the tool
paths including the necessary checks for “hidden
planes” required to drive the NC milling machine. The
‘on-line’ post-processor also performs all other

traditional numerical control post-processor tunctions,
The computer sends commands directly to the NC
machine while graphically displaying the part drawing
and the next tool movement. This application is
typical of a model shop in a research and develop-
ment environment where fast turn-around and
accuracy are required.

Mastless Sails

RESEARCHER: PROFESSOR MAIDO SAARLAS
SPONSOR: NAVAL SEA SYSTEMS COMMAND

A feasibility and proof-of-concept study was carried out
to determine the ability of parafoils and parafoil-sail
combinations to provide both propulsive and payload
lifting capability. This concept can be useful in enhancing
search and rescue efforts of downed pilots or sailors in

life rafts or small boats and also provide motive power
for small boats. The results indicate that such a parafoil-
sail system is entirely useful and practical. Additional
work is needed to determine the practical range of
usefulness of this system.
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AEROSPACE ENGINEERING

Independent Research

Non-Linear Glider Buckling

RESEARCHER: ASSOCIATE PROFESSOR WILLIAM ]J. BAGARIA

Scale model aircraft fuselage cylinders are being GIST. The purpose is to determine it the non-lincar
fabricated and tested to determine their buckling programs can accurately predict the actual buckling
behavior. The test results are being correlated with the modes and collapse loads.

predictions from the non-linear finite element program

Subsonic Wind Tunnel Turbulence Survey

RESEARCHER: ENSIGN THOMAS L. MAsSCOLO
ADVISER: ASSISTANT PROFESSOR JOHN E. ALLEN

The purpose of this work was to document the tunnel is being investigated. A velocity profile and
operation of the Subsonic, Closed-Circuit Wind turbulence distribution were needed from the tunnel
Tunnel in the Aerospace Engineering Laboratory. The test section. The primary objective of this work was,
feasibility of participating in the "“ONR Low Reynolds therefore, to obtain accurate values of velocity and
Number (.5 x 10) Aerodynamics” program using this turbulence at several grid points in the test section.
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AEROSPACE ENGINITLRING

Research Course Projects

A Wind Tunnel Image System for Wake Studies

RESEARCHER: MIDSHIPMAN 1/C MICHAEL J. EDDY
ADVISER: ASSISTANT PROFESSOR JOHN E. ALLEN

To turther improve the capabilities of the Subsonic
Wind Tunnel, a mechanism was designed and built to
permit the externally controlled measurement of local
flow field parameters. At nine discrete streamwise
locations, the tunnel can be transversed in two-foot-
square grids. Software was developed to automatically

position the probes used and reduce the resulting
measurements. A total head survey of the tunnel test
section was completed to show that the probe system
does not disturb the flow characteristics, and
representative results were obtained to validate the
system’s application.

Low Speed Analysis of An “X-Wing"” Aircraft

RESEARCHER: MIDSHIPMAN 1/C KENNETH C. FITZPATRICK
ADVISER: ASSOCIATE PROFESSOR VADYM V. UTGOFF

This project is designed to investigate the lift, drag,
and moment characteristics of an X-wing design
model, with two forward-swept wings (negative
dihedral) and two aft-swept wings (positive dihedral).
Also, these characteristics are used to determine
whether the design is statically stable in the pitch
model. A theoretical estimate is made on the lift
characteristics, and the model was found to be within

67 percent of this theoretical estimate. The model can
be made statically stable by locating the center of
gravity approximately 7 inches aft of the datum (the
nose). However, the reader should be aware that the
initial calculations for the wing areas are too large by
a factor of 12; thus all lift, drag and moment
coefficients are too small by a factor of 12.

Computational Fluid Mechanics

RESEARCHERS: MINDSHIPMEN 1/C RAYMOND HERB AND THOMAS SPRIESTERBACH
ADVISER: ASSISTANT PROFESSOR JOHN E. ALLEN

A Navier Stokes finite difference Code “Teach-T" was
obtained from Imperial College and adapted to the
Naval Academy Time Sharing System and Computer
Aided Design Interactive Graphics Group UNIX
systems. The program allows for calculations of the
field details for 2-D and axisymetric recirculating
flows. During the semester the necessary moditications

and documentation were completed to give a general
purpose program, which can be used by other

researchers for numerical parametric flow tield studies.

Also developed were output diagnostic plots which
utilize the computer graphic capabilities of CADIG to
greatly enhance the understanding of the How
phenomena.
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AEROSPACE ENGINEERING

The Effect of Pneumatic End Caps on Rotor Efficiency

RESEARCHER: MIDSHIPMAN 1. C FREDERIC LASTAR
ADVISER: LIEUTENANT COMMANDER RICHARD A. EVERETT, USN

The project was to develop a pneumatic tip cap system a pitot rake was used instead. The system was tested at a
for a rotor blade that had the capability of readily pressure of 50 psi. The velocity profiles were compared
changing nozzle configurations. Then a method of using to those that were predicted for that pressure. It was

the laser doppler anemometer to map the static velocity found that the mass flow limited the velocities greatly,
profile about the nozzles was to be found, and the and, if further exploration into this system is to be done,
velocity profiles explored. The tip cap system was some means of greatly increasing the mass tlow must be
developed. The laser to be used was found to be too found.

weak to measure the vclocity protiles at the nozzles, and

Innovative Design and Structural Analysis
of A Delta Wing

RESEARCHER: MIDSHIPMAN 1°C CAMERON A. SEN o

ADVISERS: ASSOCIATE PROFESSORS WILLIAM J. BAGARIA AND VADYM V. UTGOFF = s

The purpose of this project was to use rational form shape, c. stall speed, d. minimum single speed., _'\:"

engineering methods to determine the aerodynamic and e. glide ratio. .'-;

performance and structural integrity of a new delta A stress analysis was conducted in order to size the ‘3'_-
wing hang glider. Some of the aerodynamics design structural members.

parameters investigated were: a. wing area, b. plan

An Analysis of The Performance
of Static Stability of Kites

RESEARCHER: MIDSHIPMAN 1/C WALLACE DEAN SMITH
ADVISER: ASSOCIATE PROFESSOR VADYM V. UTGOFF

An analysis of the performance and static stability of being evaluated. Finally, these modified configurations
kites has been made. Kites have been classified into four are rated on stability, as defined by lateral and direc-
basic configurations, with the effect of set modifications tional stability derivatives, versus performance, as

on these configuration and their influence on stability defined by a maximized lift-to-drag ratio.
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AEROSPACE ENCGINEERING

Publications

ALLEN, John E., Assistant Professor, and Eugene L.
KEATING, Associate Professor (Mechanical Engineer-
ing), “"Diesel Fuel Saver Test and Evaluation,” Divi-
sion of Engineering and Weapons Report EW-19-82,
August 1982,

A short test and evaluation sequence was conducted
on a thermal fuel preconditioning system to evaluate
its usefulness in enhancing the fuel economy of the
Navy'’s diesel engines. Results were presented for tests
run using a modified single-cylinder CFR engine and a
two-cylinder, two-stroke GM 2-71 diesel engine. At
relatively high coolant operating temperatures, brake
specific fuel consumption would be reduced on the
order of 4-5% with no significant loss in power out-
put. Further studies were found to be necessary in
assessing the long-term effects of such operating condi-
tions on engine wear and performance.

POURING, Andrew A., Professor, and Eugene L.
KEATING, Associate Professor (Mechanical Engineer-
ing), “Internal Regenerative Air Standard 1.C. Engine
Cycle Performance,” AIAA Paper No. 82-1281, June
1982.

The limited success of thermodynamic regenerative gas
power cycles is well known and is due, in part, to the
heat transfer performance of the required external
regenerator. In this work the thermodynamic char-
acteristics of internal regeneration occurring within a
piston-cylinder geometry is considered. By use of a
constant temperature internal regenerative reservoir,
heat can be absorbed from the hot gases and later be
rejected to the cooler intake charge. The parametric
study considered the influence assumed regeneration
mechanisms have on the predicted indicated engine
performance. Values for the cycle state points, as well
as mean effective pressure and thermal efficiency,
were obtained from the analysis as a function of
variations in compression ratio, heat input, and
regeneration mode.

POURING. Andrew A., Professor, and Bruce H,
RANKIN, Protessor (Naval Systems Engineering),
“Time Dependent Analytical and Optical Studies of
Heat Balance Internal Combustion Engine Flow
Fields.” AIAA Paper No. 82-1283, June 1982.

Comparison is made of the nonsteady combustion and
flow processes predicted by the method of char-
acteristics for time-dependent compressible flow in a

heat balanced engine (divided combustion chamber),
with flow fields observed by high-speed Fastex Schlieren
and holographic interferometry. Pressure exchange and
the accompanying mass transport are demonstrated
analytically and observed optically. Qualitative agree-
ment between the initial top dead center calculations and
photographic evidence is seen. Schlieren and in-
terferometer records give typical combustion tlow-tield
interactions through all strokes of an operating four-
stroke, glass-walled, two-dimensional engine. At least
four modes of time-dependent combustion are identified
over the entire power stroke and the influence ot
geometry on the control of combustion chamber pressure
and temperature is discussed.

POURING, Andrew A., Professor, John E. ALLEN,
Assistant Professor, and Eugene L. KEATING,
Associate Professor, (Mechanical Engineering), “Heat
Balanced 1.C. Engine Transition Studies,” AIAA Paper
No. 82-1116, June 1982.

A spark ignition cooperative fuel research engine was
used to extend previous gasoline parametric studies of
the heat balanced piston engine concept to operation us-
ing both JP-5 (jet fuel) and diesel fuel. The limits of
stable spark ignition operation were explored over a
range of compression ratio, RPM and air/fuel ratio.
Transition to carbureted compression ignition combus-
tion was encountered with results mapped for optimum
operation as well as limits located for the performance
envelope. These carbureted results at relatively low com-
pression ratios indicate the possibility of compression ig-
nition operation using the heat balanced piston when
adapted to a direct injection engine.

ROGERS, David F., Professor, co-author, “Color
Graphics and Ship Hull Surface Curvature,” ICCAS
82 Proceedings. June 1982.

B-Spline surfaces are often used as a mathematical
representation of surfaces for computer-aided ship
design. Determining the fairness of such surfaces is an
important aspect of hull design. The Gaussian cur-
vature of a surface has been suggested as a useful
measure of surface fairness. This paper describes a
methaod for using color computer graphics to display
the Gaussian curvature of B-spline surfaces. Expres-
sions for computing the required partial derivatives
are given, along with examples both tor test surtaces
and for ship hulls. The method appears to be an ettec-
tive means for analyzing surtace behavior and, thus,
has potential as a usetul design tool.
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ROGERS, David F., Professor, and Steven G.
SATTERFIELD, Computer Systems Analyst ‘Dynamic
B-Spline Surfaces,” ICCAS 82 Proceedings, June 1982.

B-Spline surface descriptions tor ship hulls are power-
ful and flexible. Both smooth surfaces and surfaces
with discontinuities (knuckles or hard chines) may be
described. Interactive techniques for generating and
modifying these surfaces in real time are ot interest. A
fast incremental algorithm tor generating a new
B-spline surface from a defining polygon net is
described. The algorithm allows dynamic real time
rubber sheeting ot moderately complex B-spline sur-
faces. Techniques tor automatically titting B-spline
surfaces to known data are also of interest. A simple
method is presented. The method cannot automati-
cally generate surfaces with discontinuities. However,
it is useful as a starting point for subsequent interac-
tive modification using dynamic real time rubber
sheeting.

ROGERS, David F., Professor, Steven G. SATTER-
FIELD, and Francisco A. RODRIGUEZ (both, CADIG
Group), “Shiphulls, B-Spline Surfaces and
CADCAM,” Intergraphics 83 Proceedings, April 1983,

A Computer-Aided Design/Computer-Aided Manufac-
turing (CADCAM) system for the design of ship hulls
and the production of towing tank models is de-
scribed. The design portion of the system is im-
plemented on and supported by a three-dimensional
interactive graphics device and a minicomputer.

The hull surface is modeled using B-spline surfaces.
Both smooth surfaces and surfaces with internal
discontinuities (knuckles and hard chines) may be
modeled. The use of a fast incremental algorithm for
modifying these surfaces dynamically in real time
(rubber sheeting) is described for real ships. The use of
color graphics to display the Gaussian curvature of
the surface for fairness determination is described for
real ships. A simple algorithm for obtaining accurate
sections or contours of B-spline surfaces is described.
Its use on real ship hulls in a towing tank model pro-
duction environment is described.

A microprocessor driven, stand-alone graphics
device simply, directly, and inexpensively intertaced
to the CNC controller on the shop tloor is used to

provide support for the manufacturing portion ot the

system. A program running in the microprocessor-
based graphics system provides all post-processing,
producing a graphical display for the machine
operator and drives the machine center. All tunctions
are accomplished on-the-fly in real time.

The integration ot these systems into a computer
integrated manufacturing system tor the production ot
wooden towing tank models is described.

SAARLAS, Maido, Protessor, and Sidney E.
VEAZEY, Captain, USN (Naval Systems Engincering),
“Mastless Sails,” Division of Engineering and Weapons
Report EW-11-83, December 1982.

This proof-ot-concept endeavor demonstrates the
teasibility of using a parafoil, sometimes in combina-
tion with a balloon, to raise spinnaker sails to signifi-
cant altitudes to reach the stronger winds. The Arab
oil crisis in 1973 stimulated the ideas for these mastless
sails. Early experiments using a ballon and a small
spinnaker indicated that these concepts would work.
In 1982, funds were obtained from Naval Sea Systems
Command and the Navy Energy Office to pursue tur-
ther proof of concept tests and seek improvements
with these mastless sails. Several parafoils of the type
used by sports parachutists were used as a vertical
lifting device under which a spinnaker sail or regular
parachute was hoisted to give a sailboat or a power
boat propulsion. This system can be used as an
emergency propulsion system for a boat or a ship as
well as an auxiliary propulsion system to use when the
wind speeds are strong and steady such as on a trade
wind route. Furthermore, the parafoil can be used to
hoist various recognition and signaling devices in
times of emergencies. Testing was carried out using a
catamaran, a 32-foot sailboat, Navy 36-foot mine
sweeper light (MSL), a houseboat, a lift ratt and a
yard patrol craft (YP).
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Presentations ¥
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Sy
POURING. Andrew A.. Protessor. John E. ALLEN, Applications in the Automation of Shipvard Opera- -
Assistant Protessor. and Eugene L. KEATING, tion and Ship Design (LCCAS '82). Annapolis, <
Associate Protessor (Mechanical Engineering), “Heat Marvland, 7-10 June 1982. i
Balanced 1.C. Engine Transition Studies,” aper No. i
82-1116. AIAA SAE ASME 18th loint Propulsion ~f
Conterence, Cleveland, Ohio, 21-23 June 1982. ROGERS. David F., Protessor, co-author, “Color -
Graphics and Ship Hull Surface Curvature,” Interna-
POURING, Andrew A.. Protessor, and Bruce H. ;i‘“""l Conterence on Computer Applications in the
; ) utomation ot Shipyard Operation and Ship Design
RANKIN, Protessor (Naval Systems Engineering), (ICCAS '82), Annapolis. Maryland, 7-10 June 1082
“Time Dependent Analytical and Optical Studies of ’ - ’ ’ - i
Heat Balanced Internal Combustion Engine Flow bak
Fields,” AIAA Paper No. 82-1283, AIAA SAE ASME ROGERS. David F., Protessor, “Shiphulls, B-Spline =4
18th Joint Propulsion Conterence. Cleveland, Ohio, Surfaces and CADCAM. " Japan Computer Graphics =
21-23 June 1982. \~4

International Conterence and Exhibition (Intergraphics
83), Tokyo, lapan, 11-14 April 1983.

1 R

-

POURING. Andrew, A., Protessor, and Eugene L.

KEATING, Associate Protessor (Mechanical Engineer- UTGOFF. Vadym V., Associate Protessor, “The
ing), “Internal Regenerative Air Standard 1.C. Engine
Cycle Performance.” AIAA Paper No. 82-1281, perimental Investigation,” Eighth European Rotorcratt
AIAA/SAE ASME 18th Joint Propulsion Conterence, Forum, Aix-en-Provence, France, 31 August - 3
Cleveland, Ohio, 21-23 June 1982. September 1982.

PO e

Anelastic Compliant Rotor — An Analytic and Ex-

ROGERS, David F., Professor, "Dynamic B-Spline
Surfaces,” International Conference on Computer
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Electrical Engineering

COMMANDER DAVID L. LUCK, USN
CHAIRMAN
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rovision of a technically current educa-
tion in any academic discipline requires
that the faculty be professionally active
and currently contributing to the
general body of knowledge in their
field. This is particularly true in a fast developing
technical area such as electrical engineering. The
research program serves to keep the faculty
actively involved in the development of the
discipline and therefore contributes directly to the
quality of electrical engineering education for mid-
shipmen. A related benefit is the opportunity for
some midshipmen to participate directly in
research projects under faculty guidance.
Sponsored research within the department is
supported by Naval Research Laboratory (NRL),
David Taylor Naval Ship Research and Develop-
ment Center (DTNSRDC), and internally within
the Academy. Not noted within this year's
abstracts is the receipt of two AN/UYK-20 com-
puters, plus required peripherals from PSM-408,
and the arrangements for loan of the Canadian
Forces data bus system. This combination of
equipment will provide a basis for significant
research next year and in the future, The
availability of this system will likewise benefit the
midshipman undergraduate program in electrical
engineering through introduction of an actual fleet
computer system. these efforts contribute directly to our operating
The general character of research problems cur- forces and introduce midshipmen to relevant
rently being investigated by the faculty is related topics which benefit their professional as well as
directly to existing fleet problems. The results of academic development.
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Sponsored Research

AL

Ultrasonic Nondestructive Testing

RESEARCHER: VISITING RESEARCH PROFESSOR RODNEY J. BARNHART
SPONSOR: NAVAL RESEARCH LABORATORY

LI B SRR S

The researcher was a participant in a multi-faculty
research effort to develop an ultrasonic transducer,

means to analyze and predict expected wear and lite
for use in boilers of naval propulsion systems. Duties

signal acquisition and processing, and color graphics
display of pipe mechanical characteristics (thickness,
deformities, irregularities) to provide a nondestructive

included development of display system software and
publication of test and analysis results and procedures.
Approximately half of his time was spent in this task.

N

-.
Transducer Impedance Measurement System "
RESEARCHER: ASSOCIATE PROFESSOR WILLIAM E. BENNETT -
SPONSOR: NAVAL RESEARCH LABORATORY Ly
The objective in this research project was to design a data acquisition system operating at a sampling rate of o
computer-controlled system to measure the impedance 30 MHz. This data acquisition system was designed .
of transducers. The impedance measurement was using Schottky TLL logic gates and a TRW flash A/D g
carried out by sampling various input signals to the converter. A variable data window was included to .
transducer and calculating the impedance with the aid store in a RAM a particular segment of 1024 data -
of a fast Fourier transform. A primary research effort samples,
for this system required the design of a high speed ¢
;.
-
CAD for Advanced Concept Motors :
RESEARCHER: PROFESSOR FRANCIS J. EBERHARDT i
SPONSOR: DAVID TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER
14

This project was related to advanced concept
propulsion machine design. The objective was to
convert the existing design program to be user

interactive to facilitate use by engineers not involved
in software development. This was accomplished.
Future work will be developing new design programs. k

Wear Particle Detection By 5
On-Line Ultrasonics

RESEARCHER: LIEUTENANT COMMANDER SAMUEL E. Gluoco, USNR
SPONSOR: DAVID TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER

NS

LA ]
P

The researcher was involved in non-destructive testing
research. The main objective was to develop a sensor to
detect wear particles in lubricating and hydraulic oils
while on-line, This sensor would require no equipment
shutdown and would allow constant monitoring of any

wear particles that might show up in all lubricating,
hydraulic, and cooling systems on any ship.
Development and implementation of this sensor on Navy
ships would reduce maintenance costs for a large
percentage of auxiliary machinery by over 30%.
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Measurement of Driving-Point Impedance of
Ultrasonic Transducers using a 16-bit Microcomputer

RESEARCHER: ASSOCIATE PROFESSOR DAVID 5. HARDING
SPONSOR: NAVAL RESEARCH LABORATORY

The purpose of this research was to provide a better shipyards tor flaw detection in pipes, etc. The
method of quality control and standardization of the teasibility of this method has been demonstrated, but
ultrasonic transducers which are to be used in a tield operational system has not yvet been developed.

Radiation Testing of IC Chips

RESEARCHER: ASSOCIATE PROFESSOR TIAN S. LiM
SPONSOR: NAVAL RESEARCH LABORATORY

This project is the design of a microprocessor- through a 40-pin connector. An 8085 assembly
controlled circuit used to test and evaluate the radia- language program was written and used to exercise the
tion effects of D flip-flop integrated circuit chips. input and output ports of the D flip-flops under radia-
Components include: (1) SKD-85 single board micro- tion tests. Doses of radiation from cobalt 60 were ap-
computer, (2) the DUT (device under test) board con- plied in steps at increasing quantities until the 1C chip
taining the device under test and its interface to the tinally failed to toggle.

SDK-85, and (3) a driver board connected to SDK-85

Computer-Augmented Video Education
(CAVE) Development

RESEARCHER: PROFESSOR RALPH P. SANTORO
SPONSOR: ACADEMIC COMPUTING CENTER

A controller that interfaces the Pioneer PR-7820 video CAVE environment. Plans for the coming year include
disc player to the Naval Academy Time Sharing the construction of a second controller and the in-
System has been completed through the final engineer- tegration of a text to speech synthesizer into the

ing tests: this controller is ready for the operational CAVE system.

A Computer Controlled Automatic
Calibration System for Ultrasonic Transducers

RESEARCHERS: ASSOCIATE PROFESSORS ANTAL A. SARKADY, WILLIAM E. BENNETT, AND RAYMOND WASTA; ASSISTANT
PROFESSOR DAVID S. HARDING; VISITING RESEARCH PROFESSOR RODNEY |. BARNHART
SPONSOR: NAVAIL RESEARCH LABORATORY

The purpose of this research was to develop a computer- parameters of ultrasonic transducers. The instrument was
controlled automatic calibration system which designed, constructed and evaluated. Three papers were
characterized the electrical and electro-mechanical published during the last year on this work.

Nondestructive Pipe Condition Monitoring

RESEARCHER: ASSOCIATE PROFESSOR ANTAL A. SARKAIN
SPONSORS: NAVAL RESEARCH LABORATORY AND DAVID TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER

The goal of this research was to develop a portable in- a color display system was constructed. This summer the
strument which can be used to access (nondestructively) effort will be concentrated on incorporating this detector
flaws in pipes used in naval boilers and condensers. The into an automated pusher-puller pipe positioner.
ultrasonic sensor was defined and evaluated. In addition,
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Evaluation of Ultrasonic Transducers

RESEARCHER: ASSOCIATE PROFESSOR RAYMOND WASTA
SPONSOR: NAVAL RESEARCH LABORATORY

The summer of 1982 was spent on the continuation of various phases of an ultrasonic transducer evaluation.
the project begun during the summer of 1981. Under This portion ot the research resulted in a unique

the direction of Associate Professor Antal A. Sarkady, bipolar high-voltage pulser and a publication. This

a team consisting of Associate Professors Herbert M. device has been built and tested and will be incaor-
Neustadt, Raymond Wasta, William E. Bennett, and porated into the complete system this summer.

Assistant Professor David S. Harding worked on
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Independent Research

Cancelling Cusps on the Peaks of Shaped Sine Waves

RESEARCHER: PROFESSOR STEPHEN H. BURNS

Since the development of the inexpensive integrated-
circuit, operational amplifier, there has appeared a
corresponding class of inexpensive function
generators. These instruments “generate” square and
triangular waves, and from the latter a sine wave is
obtained by a nonlinear circuit called a “shaper.” It is
tricky to make a shaper that will convert a triangular
wave into a sine wave without at least a trace of a
cusp at the peaks. This research studied the feasibility
of deliberately shaping the sum quantity (sine wave +
small triangular wave) and then subtracting the
triangular wave component from this sum.

The theoretical part of this study consisted of com-
puting several groups of straight-line tangents that
would best fit a sine curve. Tangents rather than

chords, etc., were chosen because practical shapers
were expected to round down the corners (where the
straight lines join) towards the sine wave below. With
the slopes and breakpoints in hand, it was simple to
construct the desired sum wave and a piecewise-linear
circuit to realize it.

The experimental part of this study consisted of
building and testing several shapers, including one of
the piecewise-linear, diode shapers implied above.
Also tested were a shaper based on the I-V char-
acteristics of a JFET and a shaper based on a BJT dif-
ferential amplifier. While it was possible to cancel the
cusp with all three shapers, the latter had the purest
sinusoidal output and the greatest bandwidth.
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Research Course Projects

Speech Synthesis using the Volvax SC-01A Chip

RESEARCHER: MIDSHIPMAN 1/C MICHAEL D. BOEHLE
ADVISER: PROFESSOR RALPH P. SANTORO

The purpose of this research project was to design and
build a speaking-message device. This device will in-
dependently output spoken warnings or routine

messages. Fifteen input lines are constantly monitored.
If any one of them is activated, the device will pro-
duce the message associated with that line.

Development System Peripherals for the VIC-20 Computer

RESEARCHER: MIDSHIPMAN 1/C NORBERT DOERRY
ADVISER: PROFESSOR RALPH P. SANTORO

The VIC-20 is an inexpensive personal computer based
on the 6502 microprocessor. Although designed for
programming with a BASIC interpreter, the VIC-20
makes an excellent base for a development system. It
has an easily accessible expansion port available for
memory expansion and other peripherals. This project
will add several features of a development system to
the VIC-20. First, a 6-slot expansion port constructed
last semester will be modified to correct transmission
line effects. Second, a 16K static RAM/EPROM ex-
pansion board will be constructed. Finally, an

assembler program will be modified so that it can run
on the VIC-20. This project will greatly increase the
flexibility and power of the VIC-20 by allowing
assembly language programming and increasing the
storage capability.

If time permits, an EPROM simulator consisting of
a 4K block of RAM that can be switched between the
VIC-20 and another system will be constructed along
with a EPROM burner. This addition will allow the
VIC-20 to develop the operating software or “firm-
ware” of 6502 based control systems.

System Expansion Design for a VIC-20 Computer

RESEARCHER: MIDSHIPMAN 1/C ROBERT J. FIELDS
ADVISER: PROFESSOR RICHARD L. MARTIN

Several peripherals for a Commodore VIC-20 home
computer were designed and constructed. First, a six
slot combination memory expansion buffer
board/power supply, which is required for the other
items, was built. Then a 24K RAM/ROM memory ex-
pansion was designed and constructed. Two unique

peripherals, an EPROM programmer board and a
12-bit digital-to-analog converter board was also
designed and built. A software routine, using the
12-bit D to A to accomplish 12-bit A to D conversion,
was written. Software to convert Timeshare BASIC to
VIC-20 CBM BASIC was also written.

Diver Navigation System

RESEARCHER: MIDSHIPMAN 1/C MARK R, KALMBACH
ADVISER: LIEUTENANT COMMANDER A. J. SARICH, USN (NAVAL SYSTEMS ENGINEERING)

The purpose of this research project is to design and
construct an underwater navigation system for use by
the U. S. Navy SEAL Teams. The research that has
been done this semester determined the best under-
water navigation system design, taking into account
feasibility, cost efficiency, and the “need of the

Navy.” From this research, two systems have emerged
as possible projects for next semester. These two
designs are a long range position location system and
a hand-held doppler navigation system. Both designs
are extensions of current underwater navigation
devices in use by the U. S. Navy today.
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ELECTRICAL ENGINEERING

Underwater Position Location Scheme

RESEARCHER: MIDSHIPMAN 1/C MARK R. KALMBACH
ADVISER: ASSOCIATE PROFESSOR HERBERT M. NEUSTADT

Incredible as it may seem, there are electronic systems
in use today that allow a person with the necessary
equipment to ascertain his position with respect to the
known locations of several transmitting stations.
These stations are primarily employed in long-range
navigation applications for mariners and pilots as they
ply the world’s trade routes. Specifically, LORAN,
Omega, and Decca are well-known aids for the pru-
dent navigator. These networks consist of transmitters
spread many miles apart, so that there is a fairly eas-
ily measurable time delay between signal generation

and signal reception at the receiver. The identification
of these time delays from the various transmitters is
accomplished by either frequency separation of the
signals or by initial design which ensures a certain
order of reception anywhere within the operating
range. The time delays, and their origins, are sent to a
mathematical function machine which generates an
output which indicates a position relative to the
transmitters. If desired, this relative position can be
coupled with the knowledge of the transmitter loca-
tions to obtain an absolute terrestrial position.

Implementing Effective Instrumentation
in a Varactor FM Tuner

RESEARCHER: MIDSHIPMAN 1/C DARRELL PAGE
ADVISER: PROFESSOR RALPH PP. SANTORO

The research project planned this semester is a further
development of a more basic project completed in
EE423 Project Lab last semester. In that laboratory-
class, an FM tuner based on varactor-controlled tun-
ing was built and tested satisfactorily. The original
project was initially designed to incorporate a digital
tuning control system compatible with varactor tun-
ing, but unfortunately the integrated circuits in this
system were not available at that time. The goals of
this research project are: (1) to install and test the

digital tuning-control system as planned in the original
project when it becomes available, (2) to build and in-
stall an LED off-station tuning indicator for the tuner,
(3) to build and install an LED signal-strength meter
for the project, (4) to add a solid state stereo
decoder/noise reduction circuit compatible with the
tuning system, and (5) experimentally measure the
tuning characteristics and output audio quality of the
completed project.

An Interactive Color Display Software for
TI-9900 Signal Processor

RESEARCHER: MIDSHIPMAN 1/C ROBERT M. RUSSELL
ADVISERS: ASSOCIATE PROFESSOR ANTAL A. SARKADY AND VISITING RESEARCH PROFESSOR RODNEY J. BARNHART

The goal of this research project was to develop a
software package which can be used to display high-

resolution color plots and images on the Chromatics
CGC7900 color terminal.

A Two-Port Random Access Memory
for the Apple II Computer

RESEARCHER: MIDSHIPMAN 1/C LANCE L. ZAHM
ADVISER: PROFESSOR RALPH P. SANTORO

The Apple 11 computer used in the digital track
(EE461/462) is an extremely versatile development tool.
This research project will increase its power by providing
a peripheral card that will function like RAM to the
Apple 11 and EPROM to an external target controller
that is under development. This peripheral card will

reside in any of the expansion slots 1 through 7 and pro-
vide 2K of RAM to the Apple and behave like a 2K 2616
type EPROM to the target machine. The major advan-
tage of this project will be to increase the productivity of
the software design and debugging process for controller
oriented software.
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: Publications

A high speed analog-to-digital converter and data ac- TI9900 based microcomputer, a pulser unit, a 21.334

, ™
N o
.- e

ot , William E.. Associate Professor, anc i . i SC . - '\
R :' BENNETT, William E., A iate Prof i dard resistor, and (3) loaded with a transducer. Com RO
~Y Antal A. SARKADY, Associate Professor, “A putation of complex impedance at 64 ditterent tre- Soo

: e Microcomputer Based 30 MHz Data Acquisition quencies takes about 10 seconds. The computer pro- "
‘. . .. . . V.
'R System and Dtglta'l Thickness Gate for Ultrasonic gram can plot the magnitude and phase of Z versus =
Measurements,” Non-Destructive Evaluation Con- . ) . : »
ference Proceedings. (April 1983) frequency, and thus evaluate resonances and their Kt

erence Froceed s, C . . . -0

:: ¥ p bandwidths. The measurement system consists ot a

’
H

Aty

s

. quisition system that interfaces to a TM990/101M

microcomputer for ultrasonic testing is presented. An
important element in this system is a 30 MHz TRW
“flash type” analog-to-digital converter. This converter
provides an eight-bit parallel output, thus allowing
256 quantization levels. In addition, the converter's in-
put impedance and input voltage range are con-
trollable, enabling operation with many types of

MHz analog-to-digital converter (ADC), relays, and a
printer. The main program is written in BASIC and
calls several assembly language subroutines. The
measurements are limited by the pulse amplitude and
bandwidth, by the sampling rate and quantization ot
the ADC, and by the source impedance of the pulser
unit. The measurement errors due to these limitations
are discussed. A driving p:lse-width as short as 40 ns

; 1._, Fransducers and amplifiers. The digitized data is stored and a sampling rate of approximately 25 MHz are
\ in RAM to be later transferred to the computer. feasible.
Transfer of the data is controlled directly by the com-
-,::v puter using memory-mapped control lines.
:;. LIM, Tian S., Associate Professor, “Microprocessor-
" . . Controlled Radiation Testing Circuit Design,” Pro-
E-." BURNS, Stephen H., I"rofessor, Fa"“"'"k’g Cusps on ceedings of IEEE Southeast Conference. (April 1983),
- the Peaks of Shaped Sine Waves,” Electronics, (28 13-17.
a July 1982), 110.
) This paper describes a project to design a micro-
N This short article reports on the design of a circuit pap prol 8 l
- . . . processor-controlled circuit used to test and evaluate
o that obtains a sine-wave output from a triangular- L . . .
¢ . S . the radiation effects of D flip-flop integrated circuit
-~ wave input. The shaper subcircuit is deliberately . . .
. desi . . chips. Components include: (1) SDK-85 single board
< esigned to include a small amount of triangular wave . he DUT (devi 4 board
- in its output. This design is much easier to realize in microcomputer, (2? the DUT (device under test) boar
] practice than a design that does not. After the shaper, containing the device un(.ier test and its interface to
. an operational amplifier is used to subtract just the SDK-85. and (3) a aner board connected to
. :.‘ enough of the input triangular wave from the shaped SDK-85 through a 40-pin connector: An 8085
N wave to produce a pure sine wave at ifs output. assembly language program was written and used to
N Results are given for a piecewise-linear, four-diode exercise the input and output ports of the D flip-flops
':. shaper, for a JFET shaper, and for a differential- under radiation tests. Doses of radiation from Cobalt
"._ amplifier shaper. The last has only 0.4% harmonic 60 were applied in steps at increasing quantities until
distortion at low frequencies and only 2% distortion the IC chip finally failed to toggle.
.., at 200 KHz.
-
N
et MARTIN, Richard L., Professor, “Enhanced Radiation
o5 HARDING, David S., Antal A. SARKADY, Herbert Effects on Submicron Narrow Channel NMOS, " /EEE
N M. NEUSTADT, and Raymond WASTA, Associate Transactions on Nuclear Science. NS-29 (December
- Professors, “Measurement of Driving-Point Impedance 1982), 1681-1684.
T of Ultrasonic Transducers Using a 16-Bit Microcom-
~. P“t;f' N?X'D_iif;'lgg’;;l‘(’ Evaluation Conference Pro- An enhanced radiation sensitivity tor narrow channel
'-;. ceedings. tApH : NMOS has been observed. The radiation induced
:‘n; A measurement system, based on a 16-bit microcom- threshold shift increases rapidly as the channel width
e puter was developed to measure the complex electrical decreases below 4 microns. This geometry dependence
.:i’ driving-point impedance of ultrasonic transducers in can be explained qualitatively by two-dimensional .
. the range of 0 to 10 MHz. The impedance (2) is com- potential calculations. These calculations, showing the @
< puted from the fast Fourier transforms (FFT's) of the fringing field intluence on threshold voltage, are '._\—:q
5 output voltage from a pulse generator under three dif- reduced after radiation, leading to a larger total shitt Ses
! p pa - J
:.' ferent loads: (1) open circuit, (2} loaded with a stan- for the narrow channel devices. ‘:'-'.1‘
Al “'\.
Lo *-:'
N, N
:J - -.'1
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WASTA, Raymond and Antal A. SARKADY, sequences can be produced and coherence is main-
" Associate Protessors, “A Fast-Recovery High-Voltage tained among sequences. Pulse amplitude is con-
H N et riec i . ey
{ gulsler f?' Uétra;omc Tr;nsduclelrs, ) I:‘X”'?‘]’é's’;‘)“"‘ trollable in the range of £150 to *400 volts. The e
e valuation Conference Proceedigs. (Aprn : computer selects the sequence length, the pulse ~
s ; ) . o . e
k" A computer-controlled bipolar high-voltage pulser was amplitude, the pulse duration, the pulse separation, Sea
developed for driving ultrasonic transducers. The cir- and initiates the pulse sequence. The circuit has been O
- . . B . . . . . -
- cuit utilizes the fast turn-on time (15 nanoseconds) of designed to minimize the DC build-up problem when a
an N-channel HEXFET to generate both positive and the pulser is used in the burst mode. The resulting .-
negative pulses with pulse durations of 100 tast-recovery time allows a pulse sequence of 5 or b
hE) nanoseconds or less. Unipolar or bipolar pulse more cvcles with a burst frequency of at least 5 Mz. <
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ELECTR'CAL ENGINEERING

Presentations

ALLEY, Reuben E., Jr., Professor, “Physics and Art,” HARDING, David S., Assistant Protessor, “Measure-

Zone Meeting of Society of Physics Students, ment of Driving-Point Impedance of Ultrasonic
Baltimore, Maryland, November 1982. Transducers Using a 16-Bit Microcomputer,” 14th

Symposium on Non-Destructive Evaluation, San
ALLEY, Reuben E., Jr., Professor, “"Watermills,” Antonio, Texas, April 1983.

Winter Meeting, American Association of Physics

Teachers, New York, January 1983. LIM, Tian S., Associate Professor, “Microcomputer

Controlled Radiation Testing Circuit Design,” I[EEE

BENNETT, William E., Associate Professor, “A Southeast Conference, Orlando, Florida, April 1983.

Microcomputer-Based 30 MHz Data Acquisition WASTA, Raymond, Associate Professor, “A Fast
System and Digital Thickness Gate for Ultrasonic Recovery High-Voltage Pulser for Ultrasonic
Measurements,” 14th Symposium on Non-Destructive Transducers,” 14th Symposium on Non-Destructive
Evaluation, San Antonio, Texas, April 1983. Evaluation, San Antonio, Texas, April 1983.
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DEPARTMENT OF

Mechanical Engineering

ASSOCIATE PROFESSOR JACK H. SMITH
CHAIRMAN

aculty and midshipmen research in the

Mechanical Engineering Department

covers many of the areas of specializa-

tion in mechanical engineering. These

include research in direct energy conver-
sion, combustion, fluid mechanics, heat transfer,
solid mechanics, acoustics, dynamic effects,
lubrication, corrosion, fracture mechanics, com-
posite materials, welding and design, and
computer-aided graphics.

Research is supported mainly through funds
from government agencies with the David W.
Taylor Naval Ship Research and Development
Center, Annapolis Laboratory, providing oppor-
tunities for several faculty members to work on
projects during the intersessional period. Addi-
tionally, some faculty members have undertaken
independent research in their areas of expertise.
Sixteen civilians and one military faculty member
have been active in the reported research of the
department this year which follows.

An important part of the department’s research
effort each year is the involvement of midshipmen
in independent research, design, and development
projects. There were eleven such mid-
shipmen/faculty projects this year. Current mid-
shipmen interests include: composite materials,
computer graphics, kinematics, combustion, heat
transfer, rockets, mechanical testing, and many
aspects of fluid mechanics.

Supporting the research effort in mechanical
engineering are the extensive laboratory facilities
located in Rickover Hall. The department main-
tains facilities for performing experimental
research in several areas: fluild mechanics, solid
mechanics, materials science, experimental-stress

analysis, control systems, mechanical vibrations,
heat transfer, and thermodynamics.

The primary driving torce behind the depart-
ment’s research is the need tor the taculty to stay
abreast of developments in many diversitied areas
ot mechanical engineering, thereby enabling them
to be more ettective classroom teachers,
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o A CAD/CAM System for Fan Blades
AN
) RESEARCHER: PROFESSOR ]. ALAN ADAMS
. SPONSOR: DAVID TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY
(A 4
'_\;: An effective parametric, experimental investigation of 2-D information is then transformed to a 3-D defini-
{E‘ turbo-machinery performance requires the ability to tion and orthographic projections are created. Inputs
:5., rapidly produce models of various sizes and shapes. such as hub diameter, blade length, and twist angle
This on-going research effort concerns the develop- are supplied by the user in an interactive manner.
L ment of a computer-aided design software package to Once a design has been chosen data is sent to an N/C
SR define the data base for fan blades of various con- milling machine and at the same time the cutter path
::‘{.; figurations. The data base is then used as input to a is displayed on TEKTRONIX 4051 storage tube
g second software package which computes N/C cutter graphics display unit.
"\:: path positions for machining the hub and blades on a To date only partial models have been made from
I numerically controlled milling machine. wood to demonstrate the feasibility of the approach.
The blade cross-sections are defined, using either Further refinements and improvements are currently
-, digitized data or standard NACA airfoil sections. This underway.
"
P, ¢
-
Y
~'
' . L3 ® ® .
N Light Weight Armor Materials Testing
‘ ' RESEARCHER: PROFESSOR THOMAS W. BUTLER
- SPONSOR: NAVAL SURFACE WEAPONS CENTER, WHITE OAK LABORATORY
co
:-:_'.: This continuing project involves development of in- tests, fatigue tests, and tension tests have been per-
AN novative testing techniques for materials being con- formed and will be continued as specimens are made
,-'{: sidered for use as lightweight armor. Three point bend available for testing.
160

Summation Drive

RESEARCHER: ASSOCIATE PROFESSOR ELLIOTT E. DODSON
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

00

I'c‘.'.
sl

|

This project involved the preliminary design of a sum-
mation drive for a 14-ton tracked amphibious vehicle.

The design conceived was a simple planetary drive
train, whose three shafts were free to rotate (three-
shaft transmission with two degrees of freedom). In-
puts were to the ring gear and the sun gear, and out-
put was from the carrier. (By “simple” planetary drive
train is meant-one planet carrier, one or more planets,
one ring gear and one sun gear.)

Design calculations were incorporated into design

trials in which an attempt was made to match a drive
with hydraulic motors and these, in combination,
with the diesel engine output and vehicle sprocket
demand.

After many trials, a design was arrived at which
utilized a high-speed, low-torque input to the sun gear
and a low-speed, high-torque input to the ring gear
and provided a good match of diesel engine, hydraulic
motors, summation drive and vehicle drive sprocket.
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MECHANICAL ENGINEERING

Investigation of Vortex/Control Fin Interactions

RESEARCHER: ASSOCIATE PROFESSOK JOSEPH D. GILLERLAIN, JR.
SPONSORS: NAVAL SURFACE WEAPONS CENTER, WHITE OAK LABORATORY, AND NAVAL AIR SYSTEMS COMMAND

The objective of this investigation is to develop
predictive methods for the aerodynamic behavior of
missiles and aircraft experiencing vortex impingement
on control surfaces. Detailed knowledge of the three-
dimensional viscous flow field, as determined from
wind-tunnel experiments, is required in order to model
the vortex-fin interaction and to develop predictive
methods.

The experimental measurements will be made in the
U. S. Naval Academy Aerodynamics Laboratory sub-
sonic wind-tunnel. A pressure distribution model, con-
sisting of a rectangular fin with a cylindrical leading

edge, has been built. The fin is adjustable for angle-of-
attack.

Non-intrusive flow measurement and flow visuali-
zation techniques will be used, to include three-
dimensional laser Doppler velocimetry (LDV) and the
fluorescent mini-tuft method, respectively. The
pressure distribution data will be integrated to obtain
aerodynamic forces, which will be compared with
force balance data. Results of various conventional
methods of wing/fin analysis will be compared to the
measured aerodynamic loads.

Design and Construction of
A Research Recirculating Water Tunnel

RESEARCHER: PROFESSOR ROBERT A. GRANGER
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

There were three major objectives accomplished dur-
ing the research: 1. experimental measurement of the
velocity distribution past a flat plate; 2. comparison of
experimental measurements with analytic solutions for
turbulent flow; 3. modification of the tunnel to obtain
uniform flow in the test section. Use of hot-film
anemometry was not as successful as use of a one-
component LDV system. The measurements proved
the possibility of adapting the one-dimensional LDV
system to the USNA recirculating water channel. All
the data taken were consistent and repeatable.

The primary experiment involved measuring a one-
dimensional velocity profile in an open channel by using
the forward-scatter system. The signal processing was
effected using frequency trackers. Dimensionless RMS

profiles were obtained. The mean and turbulence data,
as well as coefficients for the cross correlation of the
forward-scatter signals were calculated.

The power spectra versus frequency at a fixed
depth reveal a large source of white noise, partly due
to incoherent background illumination and partly due
to the random phase fluctuations of scattered light.

Special test rigs had to be designed and constructed
to support the LDV system so that structure-borne
vibration would not interfere with the LDV
measurements of the flow velocity. Once the instan-
taneous velocities were measured, use of a local data
analyzer (“wave-water system’’) gave the RMS of the
velocity fluctuation which in turn was used to
calculate the turbulence intensity.

Pig-Tailed Towed Submersible

RESEARCHER: PROFESSOR ROBERT A. GRANGER
SPONSOR: NAVAL COASTAL SYSTEMS CENTER

Funds were provided to the U. S. Naval Academy by
NCSC to perform an experimental analysis of the
motions of a towed submersible vehicle resulting from
external excitation of surge and heave. In particular, the
UUSNA was to construct a half-scale model of a NCSC
vehicle, the towing device to tow the vehicle at a fixed
depth of 10-feet below the free surface in the USNA
High Performance Tow Tank, the vertical excitation ap-
paratus, and the horizontal excitation apparatus to
simulate heave and surge up to * 1.0 foot amplitudes
with variable frequencies. Rates ot pitch, roll, and yaw,
plus longitudinal motions and depth fluctuations are to
be measured for assorted frequencies and amplitudes of

heave and surge, assorted tow speeds up to 14 knots,
various tow lengths, assorted fin geometries, and various
vehicle longitudinal c.g. ‘¢.b. locations.

The first set of experimental measurements are ex-
cellent. After lengthy design, construction, testing, set-
up and tear-down procedures were thoroughly in-
vestigated, a complete set of runs was made. The data
obtained shows a large range ot results. The results
clearly indicate that the USNA Tow Tank now has
the ability to conduct meaningtul towed submersible
experiments. A tinal report is being prepared that
covers the three year contracted study.
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MECHANICAL ENGINEERING f‘;

Fracture Toughness of Stress Relief -
Embrittled HY 80 Steel Cast Materials 2

RESEARCHER: ASSOCIATE PROFESSOR DENNIS F. HASSON

this research: prepare test matrix, evaluate data, and

ture toughness behavior of extruded Al 6061-T6/SIC

Curve Method technique to develop J-R curves at 100
in ‘sec loading rate tor moderate toughness ferritic
steels, (2) to continue development of potential drop
methods as an alternate technique at dynamic loading
rates, and (3) to complete carry over project to
develop conditions tor tearing instability arrest in a
compliant system with variable inertia.

The researcher will: (1) machine and test 1T and

namely an HY80 alloy, an A302 pressure vessel steel
and an A106 pipe steel. Multiple ' :T tests will be run
to define the material variability and for obtaining an
average key curve; this will hopefully allow the

The following program ot work is being undertaken in

prepare report on the results. Metallographic and trac-
tographic analyses will be made to analyze stress reliet

The tollowing program of work is being undertaken in
this research: coordination and evaluation of K trac-

SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLLS LABORATORY .

embrittlement behavior ot HY80 steel cast materials.
Coordination ot heat treatments and K tracture
toughness CVN — energy versus umpcrature and
tensile test programs will be completed.

Properties of Metal Matrix Composite Materials

RESEARCHER: ASSOCIATE PROFESSOR DENNIS F. HASSON
SPONSOR: NAVAL SURFACE WEAPONS CENTER, WHITE OAK LABORATORY

The morphological characteristics of fatigued com-
posite materials will be determined and x-ray evalua-
tion of welded composite materials will be made to

whisher reinforced composite materials and correlation determine concentration distribution of A1,C.. ;'._-P

. . . )
with CVN energy test results. Fractographic analysis G
will be performed. s

Dynamic Key Curve Testing Method Development

RESEARCHER: ASSOCIATE PROFESSOR JAMES A. JOYCE

SPONSOR: NUCLEAR REGULATORY COMMISSION Y N
The objectives of this research are: (1) to utilize Key researcher to handle the expected variability of the “":'-
-

A106 steel. Multispecimen tests will be run to validate
the J-R curves obtained in each instance. (2) For the
potential drop methods the maximum velocity to be
used will be about 2 in/sec in a hydraulic machine.
Even at this rate unexplained problems have given
unusable potential drop records, and the elimination
of these problems or determination of their source will
be the objective of this task: (3) Compact specimens

12T three point bend bars using static, 10 in/sec will be loaded in a compliant test machine and an in- ~

hydraulic, and 100 in/sec drop weight test procedures. stability initiated. A high rate data acquisition system ‘:J_'\
Using unloading compliance on the static test and key will take load and displacement data during the in- -';:
curve analysis on the high tests, J-R curves and |, stability. Analysis of this data will define the condi- .\:-
values will be obtained. Three materials will be used, tions present at the instability arrest point. Applica- NN

tion of various system inertia properties will allow
evaluation of the effect of test system inertia on the
instability arrest conditions.
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Elastic/Plastic Characterization of
. .
Low Cycle Fatigue Crack Growth ;
RESEARCHER: ASSOCIATE PROFESSOR JAMES A. JOYCE
SPONSOR: DAVID W. TAYLOR NAVAL SHII' RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY
The objective of this research is to extend the fatigue characterization method. A structural element test will \
crack growth characterization of ductile structural be designed and evaluated to demonstrate predictive o
alloys into the low-cycle regime beyond the validity capabilities. An elastic/plastic fatigue crack growth »
restrictions ot linear elastic crack mechanics. test method will be documented. e
The state-ot-the-art of approaches to analysis of Software for data acquisition has been developed '._
low-cycle tatigue crack growth of ductile metals will to obtain crack growth rate as a function of the ap- Ny
be assessed, and methods amenable to simple test pro- plied J range. Compact specimens of HY80 and HY130
cedure and to crack growth prediction will be selected have been tested and analyzed up to thicknesses of .
tor study. Low-cycle fatigue crack growth tests of HY 1-inch. Tests on 2-inch thick specimens are now =
steels and Ti-100 will be conducted using several underway. Work is continuing on center-cracked
specimen crack configurations and loading modes. The panels as well as an improved data analysis software. e
results will be analyzed for selection of the optimum -
° \-:
Dynamic Fracture Toughness ,
.
of HY Steels and Ti 100 -
RESEARCHER: ASSOCIATE PROFESSOR JAMES A. JOYCE 3}~
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY ;‘
The objective is: (1) to evaluate fracture toughness of rates using HY steels and Ti-100; (2) to evaluate the ‘
HY steels and Ti-100 under dynamic loading condi- fracture toughness of HY steels and Ti-100 using J, . .
tions in terms of elastic-plastic fracture mechanics T and possibly other EPFM characterization A D)
(EPFM) characterization parameters; (2) to evaluate parameters at ambient and cryogenic temperatures tor ::,"
the role of loading rate on fracture toughness levels static and dynamic loading rates; and (3) to compare A
and fracture toughness/temperature transition and correlate static and dynamic elastic-plastic frac- o
behavior of these alloys; and (3) to evaluate the ap- ture toughness properties of HY st?els and Ti-100. e
plicability of J, . T and other elastic-plastic | L—IZc.urve; have now been o}bt;amed ‘]‘“ bcndi}:ars -
characterization parameters under loading conditions vaded In a drop tower at 100 in’sec velocity. The ’
L . I i oo analysis method used was that of the Key Curve .-
ranging from static (10™ in/in’/sec) to explosive impact . s
N . . Method developed previously at the U.S. Naval
(10" in/in/sec) strain rate regimes. - . R oy
‘ Academy. Additional tests on tougher materials is
The approach is: (1) to develop test methods to now underway as is work on potential drop methods
evaluate J and the J-R curve under dynamic loading of crack length determination, a complementary o0
rates (] > 10° in-lb’in’sec) and under impact loading method of J-R curve evaluation. e
[
~- -
L3 (3 L3 »
Waste Heat Utilization %
lf 3
RESEARCHER: PROFESSOR VINCENT J. LOPARDO .:-'
SPONSOR: DAVID W, TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY ~
This paper summarizes several Navy documents and recovery system. Emphasis is placed on previous ! ”
presents the energy needs of the various auxiliary studies. Particular attention is focused on the etfect of :
heating systems in the DD963, DDG51, DDG47, and gas turbine waste heat utilization on the suppression o
the FFG-7 class of ships. It also compares the two of infrared radiation and ship endurance. Recommen- hE
leading options for suppling energy: the all-elective dations are made for areas of tuture investigation. -
system and the gas turbine generator waste heat o
-~
l:\
>
29 2
-~. )
. ) “ " ‘ . e .'b'.’:_‘.-:'. '.:.;'..;. \'.-s‘.." ‘!.'\ \'(\_ " ...:\'.:_‘. '*h\.-\_“.. _‘-:\:: ::\‘v:\q' ‘:-.-.:_'..-_.::\:;‘.- :.\- .‘f\;-‘.:.‘---\:‘\;'\--‘.~ \:L..:.\:.\:.$1\
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MECHANICAL ENGINEERING

Finite Element Modeling Approximation for
Constrained Damping Structures

RESEARCHER: VISITING RESEARCH PROFESSOR YEH PEl LU
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

P

It has been recognized for years that structural noise
and vibration can be reduced by using layers of
viscoelastic shear damping material to dissipate energy
within vibrating numbers. For the purpose of reducing
noise and vibration of naval structures, structural
damping treatments are used extensively on machinery
foundations and hull surfaces. Because of the impor-
tance of damping applications, researchers in recent
years have developed various analyses of layered
damped structures.

To date, finite element approaches developed by
both the Navy and the Air Force are too complicated
to be used in practical applications. This research will

develop a simple and accurate predictive method for
the responses of constrained layer, damped structural
systems. Although the plate composite is used for
demonstration purposes, it can be applied for other
composite structures, e.g., continuously or discon-
tinuously, full or partially covered constrained
damped structures.

Finite element solutions and experimental results
will be presented for the transverse driving point
mechanical impedances as well as for the transfer im-
pedances of damped plate composite structures made
up of a thin viscoelastic layer sandwich between two
elastic layers.

."‘ "".v o A\-!l" I

St 'A'A"A'L’LL'LI' P

Analytical Development for the Partially
Covered Stave Damped Pipes

RESEARCHER: VISITING RESEARCH PROFESSOR YEH PEI LU
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

It is well known that the utilization of shear-damping The partially covered, stave-damped piping system

a

- material is an effective method to reduce or suppress is a very important concept in naval applications as )
:; resonant noise. In the past decade, the application of far as weight saving is concerned. In coping with -
T such damping treatment to naval shipboard machinery modern design of submarine machinery systems and 3
A structural systems, such as damped pipes and damped to study the feasibility and its performance, it is .
.‘.-:: foundations, has been demonstrated to be effective in highly desirable to develop analytical prediction B
. reducing structure borne noise. The stave-damped treat- method for such a partially covered stave-damped =
e ment is a method whereby dual sided pressure sensitive piping system. '
1O viscoelastic tape is applied to the pipe and then steel Analytical solutions and their corresponding experi-
15 stock is banded to the pipe in a stave-like fashion. The ment results will be presented and compared for the
:(_: purpose of these treatments is to make effective damping responses of such partially covered stave-damped
1% possible over a wide range of frequencies for given pipes.
) i“ engineering requirements and applications. '
N ;
199 }'\1 . . » 3\
o Impact Characteristics of Boxing Gloves 5
] . 3 . K
Lyl with Various Fillers :
LSS .
: RESEARCHER: ASSOCIATE PROFESSOR JACK H. SMITH
H oy SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL =
-}:- Experimental apparatus was developed and redesign. This work has almost been completed and \:
AR constructed. Initial data were taken in 1982. Problems additional data will be taken in the summer of .
_:.-_. with the experimental setup necessitated extensive 1983.
X
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MECHANICAL ENGINEERING

Dynamic Modelling and Experimental Investigations
of Flow Induced Noise in Submarine Piping Systems

RESEARCHER: PROFESSOR J. PAUL ULDRICK
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

The obijectives of this research are: (1) to develop fun- The plan of investigation is to design and imple-
damental principles to characterize and predict the vibra- ment experimental configurations for laboratory and
tional excitation mechanisms and system response sea trial measurements and to develop digital time
characteristics of fluid conveying piping systems on series analysis techniques to characterize and model
modern submarines, and (2) to design and construct an known and unknown excitation mechanisms in sub-
experimental mechanical system to test the validity of marine piping systems.

coherence analysis in source indentification.
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MECHANICAL ENGINEERING

5 Independent Research

3 Determining Traffic Accident Severity from
oY Police Reported Data

RESEARCHER: PROFESSOR RUSSELL A. SMITH

'l*'

It is desirable in accident research to express the injury A surrogate measure that combines the etfects ot
outcome of an accident as a function of the relevant vehicle mass, collision type and vehicle damage has
parameters, such as occupant, age, seat belt use and been defined. Efforts are in progress to test the valid-
vehicle acceleration. The latter variable, acceleration, ity of this proposed variable by reference to results of
is very important but impossible to obtain directly; staged collisions. Subsequent work if feasible will in-
however, this work seeks to define and obtain a sur- clude the review of an entire state accident file for
rogate measure for acceleration, referred to as a severity distribution.

severity index.

)

LN

» U
)

L
¢

l. "
Llwhh

i
4

‘{f.'l'_’

£ l’.l'h

P e LS
Al

o
R

.
.
'I
‘ll

L e
“l“l‘ A
PRV R R

A

by I. B
LSS

%

.
'u.’.

LAV A AR e

TNy gy
»

R}

2 O P
... .~ :!

o

‘s

)
e ‘e 'y

s

. o e

A
P

AR -

32

Cee s
(A K
005! |

a



B _
- MECHANICAL ENGINEERING "‘
4 Research Course Projects

- :
’ Fatigue of an SiC/AL Metal Matrix Composite ‘

RESEARCHER: MIDSHIPMAN 1/C JAMES R. BOORUIY :
ADVISER: ASSOCIATE PROFESSOR DENNIS F. HASSON

'3

[
0

LI

PRI

Loy

h K The SiC/AL composite tested in this investigation had The low cycle fatigt- samples tailed soon after crack
" better fatigue characteristics than material of lower initiation and experienced little or no propagation. :-'
- ultimate strength and Young's modulus previously The high cycle fatigue samples experienced propaga- e
- reported by Crowe and Hasson. Hardness data and tion after the crack was initiated. The propagation f*'

v/o SiC data show that the distribution of SiC is not
v uniform. The composite has a surface which is much

took place in steps, and did not exhibit classical stria-
tion behavior. Y-

~;-: rougher than that of comparable 6061-T6 aluminum. :\j
) T d
R e
oy o, 4
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A Review of Proposed Auxiliary
Heating Systems for the DDG-51

‘1{ RESEARCHER: MIDSHIPMAN 1/C BRIAN T. DONEGAN -
: ADVISER: PROFESSOR VINCENT J. LOPARDO .
:-: The purpose of this research was to examine the ad- tifying and examining areas which have not been fully _-‘_
vantages and disadvantages of the proposed all electric investigated in previous studies. Particular attention .
5 . and gas turbine generator waste heat recovery aux- was focused on the effect of gas turbine waste heat on E‘t'
':-: iliary heating systems for the DDG-51. A review of the suppression of infrared radiation and ship en- t.:-_
N the specified design criteria and the results of previous durance. Recommendations were made for areas of '
-'-:,'_ analysis was conducted. Emphasis was placed on iden- future investigation. S
o e
. . . . hal 1
5 The Effects of Side-Grooves in the Determination o
S . . . L
> of the Dynamic Fracture Toughness of High Yield Steels i
4:{ RESEARCHER: MIDSHIPMAN 1/ C KARLHEINZ HEIMERI. :-'_:ﬂ
e ADVISER: ASSOCIATE PROFESSOR DENNIS F. HASSON i
- This investigation was conducted to determine the without any adverse effect on the material properties !"_2
: validity of dynamic fracture toughness data derived of the steels. Test criteria were more easily met ‘~
.~ from side-grooved Charpy V notch specimens. through the use ot side-grooves and toughness data '_. ‘
.'-:, Ductile-to-brittle transition behavior curves were con- approached | value. ::-.:-
‘ :4 structed for HY80, HY100, and HY130 steels tor both No variation in the transition temperature ot the .-::..-
‘ ‘-:_', side-grooved and non side-grooved specimens. These steels was observed as a result of adding the side- e
{ ] specimens were tested on an instrumented Charpy im- grooves. Scanning electron microscopy revealed no
pact tester. changes in the appearance ot the tracture surtace ot S,
: It was found that the implementation of side- the specimens. -_
-P grooves did indeed enhance the validity of |, values ~.::‘
oA
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sl Coherence Analysis in Source Identification
( 4 RESEARCHER: MIDSHIPMAN 1/C KARL R. HERZOG
f:."_-:‘ ADVISER: PROFESSOR J. PAUL ULDRICK
e
::-‘-: The purpose of this research was to investigate the the I-beams. Care was taken to isolate the base sup-
:\-:‘: practical use of coherence analysis in locating noise ports such that energy paths would not exist through
A sources in naval ships. the supporting structure. One accelerometer was
3 The objective of the study was to design, con- mounted on each I-beam with two of the ac-
- struct, instrument, and synthesize computer tech- celerometers being mounted near the excitation motors
:"-:,.' niques for employing coherence analysis in source and the third on the [-beam.
i ‘.-:Jj identification experiments. A computer program compatible with a Tektronics
. ,-.:: The plan of the investigation consisted of the 4057 was developed to sample the time data and per-
R following: 1. design a simple two input/one output form Fourier transform analysis on each signal. From
e structure mechanical system; 2. instrument the system this frequency data, algorithms were written to com-
. to measure vibration levels on the structure at three pute and plot the frequency response function and the
NN locations; and 3. develop procedures to identify the coherence function between each of the three
':-‘::J predominate excitation mechanisms on the structure. accelerometer signals.
: \:.\: The final design of the structural system consisted The system is in place in the vibration laboratory for
:c:'_. of three small aluminum I-beams, configured as canti- use in teaching basic vibrations theory in the coming
.\::\': lever beams interconnected using springs and dash years. With some refinement in both hardware and soft-
e pots. For the two excitation mechanisms, small ware, the technique can be usetul as an aid in locating
_.‘;_ variable speed electric drills were mounted on two of unknown vibration mechanisms found on naval ships.
3 \. ":'

The primary emphasis of the project was the measure-
ment of the level of turbulence within the test section of
the channel. The greatest amount of effort was spent
developing a system in which the ability of the laser
doppler anemometer to accurately measure instantaneous

o) The Turbulence Intensity of the
USNA Recirculating Water Tunnel

RESEARCHER: MIDSHIPMAN 1/C MICHAEL R. HUFFMAN
ADWVISER: PROFESSOR ROBERT A. GRANGER

velocity could be utilized to build a grid with a horizon-
tal and vertical transversing scheme. These grids allowed
comparison of turbulence intensities for various flow
conditions. The goal is nearly uniform with minimal tur-
bulence.

Small Engine Dynamometer Test Facility Development

RESEARCHER: MIDSHIPMAN 1/C WILLIAM D. JONES

ADVISER: ASSOCIATE PROFESSOR EUGENE L. KEATING

A 0-100 hp small engine portable engine dynamometer
test facility has been designed and fabricated for use in
the Division of Engineering and Weapons. The facility is
compatible with low power high rpm two and/or four-
stroke engines and is presently available for future
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student and.'or faculty research. A unique trame design
allows various engine geometries to be adopted to the
universal support base. A Go Power Model DA 516
water-brake absorption dynamometer head was incor-
porated in the portable engine test bed.
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Kinematic Animation of Mechanical Linkages

RESEARCHER: MIDSHIPMAN 1/C HARRY H. KEITH, [II
ADVISER: PROFESSOR ]. ALAN ADAMS

This project is a continuation of earlier work. It is a
software system which animates kinematic linkages on
the Evans & Sutherland Picture System I refresh
graphics display. It is expected that future students
will continue the project.

The programs create non-dimensional performance
data in the form of kinematic motion, velocity, and
acceleration curves for various linkages. The data can
easily be converted to dimensional results for applica-
tion to a particular mechanism design.

Five major programs currently exist. The first is a
menu type front-end to allow the user to easily select
any of the available linkages. The remaining four
animate a four-bar linkage, a crank slider mechanism,
a rocker linkage, and a Whitworth quick return.

Hydrodynamic Coefficients for a
Submarine in Turning Flow

RESEARCHER: MIDSHIPMAN 1/C DAVID F. KELLEY ’
ADVISER: PROFESSOR ROBERT A. GRANGER

The purpose of this project is to calculate the pressure
distribution surrounding a slender body of revolution
which is turning in cu. sed flow. Since no theory exists
that calculates the pressure distribution for a slender
body in curved flow, the body was transtormed to a
curved body resembling the free stream flow in curved
flow. A computer program based on the F.A. Wood-

A user's manual is available to students and instruc-
tors. It explains how to operate the programs, interpret
the results, and apply these results to a physical real
linkage. Also available is a guide for future programmers
which explains how to convert the four existing pro-
grams into programs for additional linkages. Using this
guide, it is expected that a programmer unfamiliar with
the system or Fortran could in a week or two easily add
another linkage to the system.

The final project report contains a well-
documented listing of all software needed for the
animation. This consists of five main programs and 46
subroutines written in RT-11 Fortran. Typical
graphical output and sample analysis is also given in
the report.

ward potential flow theory was used to calculate the N
pressure distribution for the transformed body
geometry, for a variety ot flow parameters. The data
will be compared to experimental data gathered by o
DTNSRDC, Carderock, for a slender body in the
rotating area facility.

Design and Build a Liquid Propellant Rocket

RESEARCHER: MIDSHIPMAN 1. C BENITO LOYOLA, |R.
ADVISER: ASSOCIATE PROFESSOR JAMES A JOYCE

The objective of this project was to design and assem-
ble a liquid propellant rocket of 500 Ibs. thrust. to
static fire the engine, and then to tire the rocket. The
engine design was relatively standard except that the
nozzle geometry was calculated via a numerical
method of characteristics approach generating a digital
tile which was then utilized along with a numerically
controlled lathe to cut the nozzle geometry.

With the aid of tinancial and technical assistance
trom the Rocketdyne Corporation, NASA, Andrews

rp

.
.

Air Force Base, and the U.S. Naval Academy, a
rocket engine was assembled and static test tired in
March ot 1983. Since that time the rocket engine has
been assembled into a rocket including a parachute
recovery system, and it will be tired from White
Sands New Mexico in June 1983,

A paper was preseitted at the spring AIAA Mid-
Atlantic Regional Student Conterence in April 1083
describing this project and was awarded an
“Honorable Mention™ in the competition.
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Trouble Shooting in the Recirculating Water Tank

RESEARCHER: MIDSHIPMAN 1 C JosErH G ScHOPM
ADVISER: PROFESSOR ROBERT A, GRAN R

. ‘o

Two primary goals were pursued in this project: 1. the tunnel was properly maoditied and turbulence in-
achieve smooth unitorm tlow in the test section by tensity measurements known, measurement ot the
proper moditication ot the tacility, and 2. measure the velocity field and calculation ot the temperature tield
intensity of turbulence in the test section tor a range were made tor a range of water channel velocities.
ot test parameters. To accomplish these tasks, use of a The temperature and velocity fields were compared
laser Doppler velocimeter was adapted tor the U.S. against theoretical calculations.

Naval Academy’s recirculating water channel. Once
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Phase Changes in Containing Volumes

RESEARCHER: MIDSHIPMAN 1 C STEVEN YOUNG
ADVISER: PROFESSOR THOMAS W. BUTLER

Freezing ot water in copper pipes is a well known- freezing does not take place at 0 C. Increased pressure
phenomenon. In order to be able to carefully study causes a decrease in freezing point. The exact change is
the interaction of the water-to-solid phase change and not simple to calculate because the volume is not con-
eftects due to the elastic-plastic copper “container”, stant, since copper pipe is not rigid. Elastic deformation
experimental apparatus was assembled which consisted occurs, as does eventual plastic deformation, and tinally,
of: a. 20 gallon water-ethylene glycol bath, b. rupture.
refrigeration coil in the water to gradually and In the tests performed, as the temperature decreased
uniformly decrease the temperature, ¢. mixing ap- below 0-C, there was a gradual increase ir: circumteren-
paratus, d. 6-inch long, ' : diameter, copper pipe tial strain until a temperature of -10.2 C was reached.
specimens with valves on both ends, and with For the parameters of these tests, the pressure (as in-
resistance strain gauges, e. temperature monitoring dicated by the change in circumferential strain) increased
and controlling apparatus, and f. strain and by about 6,600 psi very rapidly (less than ' : second).
temperature recording apparatus. Further decreases in temperature increased the pressure at
Due to the effects of pressure on phase changes in a rate of approximately 12,700 psi per C.
water, when distilled water in a closed volume is cooled,
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GEREMIA, John O., Protessor, co-author “Analysis of
Flammability Properties of Electrical Cables,” published
as "Cable Fire Studies: Progress Report in Evaluation of
Release Rate Apparatus” DTNSRIMC-PAS-83 I; also in
Proceedings of the 32nd International Wire Cable Sum-
posium. November 1983 “Cable Fire Studies Using the
Ohio State University Filecase Rate Apparatus.”

This report analyzes data taken according to test plans
designed by the researcher and presented in an earlier
report. There are tour independent and tive dependent
variables to contend with. A test plan ot 27 runs with
repetitions was devised and executed. The data trom
those tests was then analyzed by regression analvsis
and contour plots to determine: a. The ettects ot each
variable and their interactions. b. one equation ex-
pressing all the above ettects, . an optimum operating
range tor the independent variables, and d. the
teasibility of using the tests devised tor this research as
a method for setting standards for electrical cables
used on ships.

GEREMIA, John O., Professor, “Stepwise Regression
Analysis of On-Board Data for Project LINEAR
CHAIR (U) Report on Linear Chair Test Results,”
Report DTNSRDC S-PAS-82-33 (SECRET).

Contidential Report

GRANGER, Robert A., Protessor, “A Problem with
Modified Mathieu Functions in Unsteady Subsonic
Compressible Aerodynamics,” Division of Engineering
and Weapons Report EW-10-83, 1983.

In analyzing the behavior of oscillating wings by ap-
plication of small disturbance theory. one of the most
difticult and challenging areas lies in the very high
subsonic compressible range. Two general methods of
analysis have been used. The first and earliest was
proposed by Possio, who used collocation methods to
treat the integral equation for the intensity distribution
of acceleration potential doublets. Subsequently,
numerous authors have extended Possio’s work to a
high degree of sophistication. Detailed references and
a survey of results may be tound in the monograph
by Tijdeman and Destuynder.

The second method consists ot transforming the
nonlinear ditterential equation tor the velocity poten-
tial into elliptical coordinates and expanding the solu-
tion as an intinite series of Mathieu tunctions.

Publications

Investigators tollowing this method were tirst Reissner
and Sherman, tollowed b Haskind. Reissner,
Timman. van de Vooren and Greidanus, and
Williams.

In tormulating the present unsteady compressible
tlow problem tor oscillating wings with thickness
consideration has to be given to the method ol
calculation | be it tinite-ditterencing. semi-empiricai,
integro-ditterential. or mixed. For example, a number
ot investigators, such as Traci et al. and Weatherill ¢t
al, experienced concergence ditticulties at moderate
reduced trequencies using specitic tinite ditterencing
schemes: possibly a natural consequence ot their
equations being the homogeneous Helmoholts equa-
tion. Their equations resulted trom the use ot a
linearized transonic How equation. Hoping to avoid
this problem, the researcher commenced the analysis
with the nonlinear transonic tow equation. An ex-
plicit solution of the boundary value problem tor the
velocity potential was obtained by the use ot a
suitable curvilinear coordinate transtormation, and an
explicit solution was obtained in terms ot Mathicu
tunctions. In developing the subject ot this paper. the
analysis was contined tor sake ot brevity to the two-
dimensional case ot a nearly planar body in transonic
flow, even it has been developed and applied to three-
dimensional oscillating wings.

GRANGER, Robert A., Professor, “"On a Geophysical
Inviscid Vortex.” Quurterlv of Applied Mathematics
(October 1982), 339-346.

An inviscid vortex rotating in a stratitied environment
is investigated. The equations ot linear momentum in
combination with the conservation ot energy are
developed, when the centerline vorticity and the
temperature are assumed tunctions ot altitude.
Experimental results of Granger were used tor the
centerline vorticity distribution. The tvpe ot
geophysical inviscid vortex treated in this note is
dictated by the type of distribution one uses to describe
the potential temperatures, and this is largely governed
by the range in altitude one wishes to consider. For
certain weak strength dust devils, one might be in-
terested in elevation less than 10 km such that the lapse
rate is greater than adiabatic. Furthermaore, Lilly's ex-
pression tor the normalized temperature s used tor the
temperature distribution with elevation.
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HASSON, Dennis F., Associate Professor, “Advanced
Processing Methods for Titanium,” co-editor Pro-
ceedings of a symposium sponsored by the Titanium
and Physical Metallurgy Committees of the
Metallurgical Society of AIME, Louisville, Kentucky,
13-15 October 1981.

Titanium and its alloys have attractive design proper-
ties, such as, (1) high strength-to-weight ratio over a
wide range of temperature, and (2) corrosion
resistance, especially in seawater environments. Initial
high cost and sometimes availability, however, have
limited its use. Associated with cost and availability is
tabricability. Improved tabrication methods could
result in reduced scrap losses and fabrication time,
and thus reduced cost and increased availability.

This symposium Proceedings addresses the goal of
improved fabricability with topics on forming,
casting, welding, and machining. The authors repre-
sent a cross section of industry and academia. The in-
formation in their papers provides the reader with
process details and consequent properties for design in
the aerospace, chemical, and hydrospace industries for
assessing the practicality of selecting titanium and its
alloys tor their applications. The Proceedings should
be useful to researchers to determine the state-of-the-
art, and where new research and development efforts
are required to improve the cost and availability of
titanium, especially through improved fabrication
methods.

Specifically, the Proceedings show the oppor-
tunities to fabricate near-net-shape by isothermal forg-
ing, powder metallurgy, and superplastic forming.
Diffusion bonding is also discussed. Also in terms of
near-net-shape is centrifugal casting and hot isostatic
pressing. Laser welding is shown to be a definite
possibility for improvement in welding processes, and
results on gas metal are presented. The papers on
machining, a topic not given enough emphasis by The
Metallurgical Society of AIME, show the difficulties in
machining titanium and its alloys, especially with
regards to slow cutting rates and cutting tool prob-
lems. The papers, nevertheless, provide an excellent
insight to solutions to these problems, and represent a
major contribution to the intent of improved
fabricability, the goal of this volume.

HASSON, Dennis F., Associate Protessor, co-author,
“Stress Corrosion Cracking in Depleted Uranium-Z

w o Molybdenum Alloy Penetrators”. roceedings of
the 1980 Tri-Service Conference on Corrosion. Air
Eorce Wright Aeronautical Laboratories, Wright-
Patterson Air Force Base, Ohio. Report AFWAL-
TR81-4019, Volume I (November 1980), pp. 123-162.

High kinetic energy rounds are required tor a variety
of defense systems, and dense uranjium alloys are well
suited for this application. A problem area involves
storage of the rounds for extended periods in marine
environments. Uranium is highly susceptible to general
atmospheric corrosion and, more critically, to stress
corrosion cracking (SCC). To date, coating schemes
have achieved limited success in alleviating these prob-
lems. In general, alloying of uranium with elements
such as molybdenum tends to improve resistance to
uniform corrosion but results in a multi-phased struc-
ture and high SCC susceptibility.

Stress corrosion cracking in alloys in salt-laden,
moist air environments has been studied by cantilever
beam testing. Crack growth kinetics were continuous-
ly monitored during the test. Threshold stress intensity
values for SCC, K, . range from, 24.4 MPa.m!: to
15.6 MPa.m! : for DU-3/4 Ti and DU-Quint, respec-
tively. Values for U-2Mo in two heat treated condi-
tions were slightly less than the DU-3/4 Ti threshold.
Data are presented in a “safe zone” plot of flaw size
vs. stress. Fractographic investigations by SEM re-
vealed mixed fracture modes with both transgranular
and intergranular fracture occurring.

The SCC failure mechanism is caused by the conjoint
action of localized stress and a corrosive medium. Earlier
work has shown that crack propagation is rapid in
U-2Mo. Presently, rounds are produced by hot rolling
and grinding of U-2Mo bar or rod stock. Stress corrosion
cracking in penetrators fabricated in this way has been
reported during long-term exposures to humid air.
Cracking was linked to the presence of residual stresses
and oxycarbon-nitride inclusions in the material. These
inclusions provide regions of stress concentration and
localized corrosive attack which serve as sites for crack
initiation. Tensile stresses are necessary for crack pro-
pagation and these may result from corrosion product
wedging and/or residual tensile stress produced during
tabrication of the round. Since e-uranium is very
anisotropic mechanically, some internal stress always re-
mains locked into any polycrystalline part even after
“stress relief” heat treatments.
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HASSON, Dennis F.. Associate Professor, co-author,
"Flat, Horizontal, Vertical, and Overhead Position
Welding of Thick Ti-6AL-2Cb-1Ta-0.8Mo Alloy,”
David W. Taylor Naval Ship Research and Develop-
ment Center Report C-SME-80-31, May 1982.

Ti-6A1-2Cb-1Ta-0.8 Mo weldments were fabricated in
each of the flat, horizontal, vertical, and overhead
positions. The gas-metal-arc spray welding process
was used in the flat, horizontal, and overhead posi-
tions, while the gas-metal-arc spray welding pulsed-
current process was used in the vertical position.
Chemical analyses, compressive strength tests, Charpy
V-notch impact toughness tests, 5/8-inch dynamic tear
tests, hardness tests, and metallographic examination
were used to determine the effects of welding position,
welding process, and stress relief on the weldment
properties. Weld position and the stress-relief heat
treatment had no effect on weld metal chemistry,
weldability as measured by the 6T-180 bend test,
hardness, and 0.2% offset compressive and tensile
yield strength, and ultimate tensile strength. Stress-
relief results in a coarsening of the alpha platelets and
disappearance of the macroscopically visible
thermally-aftected zone in the weld metal from all
welding positions.

Some of the specimens from the vertical position
weldment in both the as-welded and stress-relieved
condition did not meet tensile ductility and toughness
requirements. SEM fractography indicated that the
low values for the Charpy V-notch and dynamic tear
tests in these weldmenis seem to be associated with
fracture along step-like features about the size of the
columnar grains.

Specimens fabricated in all welding positions ex-
hibited good fracture toughness, as indicated by
results of ETT evaluation.

HASSON, Dennis F., Associate Professor, co-author,

“Stress-Relief Embrittlement of HY-100 Steel Cast and
Rolled Plate Materials,” David W. Taylor Naval Ship

Research and Development Center Report SME-82/97,
February 1983.

An investigation was conducted to determine the stress-
relief embrittlement characteristics of HY-100 heat
treatments. Charpy V-notch impact energy testing and
metallography on three cast materials and one rolled
plate are presented. It was found that the HY-100 cast
materials are highly susceptible to embrittlement during
stress-reliet heat treatment in the temperature range of
950 F to 1100 F. There was no single temperature at
which stress-relief embrittlement was most rapid. Suscep-
tibility to stress-reliet embrittlement of the cast material
appeared to increase with nickel content. There was no
correlation between austenite grain size or tramp and

30

impurity element content ot the cast materials and
susceptibility to embrittlement. HY-100 rolled plate
material is more resistant to stress-reliet embrittlement
than the cast material. Although the impact energy tran-
sition temperature of the rolled plate was increased
slightly, there was no evidence of intergranular tracture,
and the material met specitication impact energy re-
quirements even atter prolonged stress relief treatment.
The superior resistance of the rolled place material was
not attributable to differences in austenite grain size or
tramp and impurity element content. Rather, the im-
proved embrittlement resistance appeared to be due to
differences in manganese and silicon content, thermo-
mechanical working, and microstructure compared to
cast material.

HASSON, Dennis F., Associate Protessor, co-author,
“Corrosion Fatigue of SiC- AL Metal Matrix Composites
in Salt Ladened Moist Air,” in Strength of Metals and
Alloys, Edited by R.C. Gitkins, Sixth International Con-
ference on the Strength of Metals and Alloys,
Melbourne, Australia, Volume 2, August 1982, pp.
859-865.

Corrosion fatigue behavior of whisker reinforced and
particulate reinforced forced SiC/6061-T-6 composites
has been measured in lab air and in moist salt-ladened
air. The results are compared with the corrosion tatigue
behavior of wrought 6061-T6 in the same environment.
In all cases, the salt-ladened moist air environment
degrades the fatigue properties ot the materials. Fatigue
properties of the composites are, however, competitive
with, or better than, those of the 6061-T6 while at the
same time achieving improved Young's modulus.

JOYCE, James A., Associate Professor, “Static and
Dynamic J-R Curve Testing of A533B Steel Using the
Key Curve Analysis Technique,” Fracture Mechanics:
Fourteenth Symposium ASTM ST 791. ].C. Lewis and
G. Sines. Eds., American Society for Testing and
Materials, Vol. I, pp. 543-560, 1983.

Elastic-plastic J-R curves were obtained for compact
specimens of AS533B-02 plate tested at average load point
velocities of 2.5 x 107" m/min and 0.25 m:s directly from
the load displacement record using a key curve analysis
technique. The slow velocity results compare well with
J-R curves obtained on the identical specimens using an
unloading compliance technique. The key curve method
is shown to accurately predict the extent of crack exten-
sion. The |-R curves obtained from the high speed
loading are shown to be elevated with respect to the
slow test results in both the initial ], and the tearing
modulus T by trom 50 to 100 percent.
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JOYCE, James A.. Assaciate Protessor. “Instability This paper demonstrates the use of aninteractive

Testing of Compact and Pipe Specimen'’s Utilizing a
Test System Made Compliant by Computer Control,”
Division ot Engineering and Technology. Otftice ot
Nuclear Regulatory Research, U.S. Nuclear Regulatory
Commission, Washington, 1D.C.. Technical Report
NUREG CR-2257, March 1982.

The aim ot this report is to demonstrate that a com-
puter controlled test machine can replace a test
machine made compliant by a mecharical spring tor
tearing instability testing of simple compact and
cracked pipe geometries. The results show that though
the computerized system utilized here is slower than
the <pring machine. this is not a serious drawback tor
structural materials with low to moderate rate
dependence. The “inertia tree” response ot the com-
puterized system is in tact a positive teature tor study-
ing tearing instability arrest and promises to be very
usetul in turther studies in that area.

JOYCE. James A., Associate Professor, co-author,
“Laperimental Investigation of Tearing Instability
Phenomena for Structural Materials,” Division of
Engineering Technology. Ottice of Nuclear Regulatory
Research, U.S. Nuclear Regulatory Commission,
Washington, D.C., Technical Report

NUREG CR-2570, Revised 1 August 1982,

The objective of this investigation was to extend the
range of tearing instability validation experiments
utilizing the compact specimen to include high
toughness alloys. I-Integral of ASTM A106;: ASTM
A516: Grade 70; ASTM A533; HY-80: and HY-130
steels were performed in a variable compliant
screwdriven test machine. Results were analyzed with
respect to the materials }-R curves and various models
of T, for the compact specimen. Tearing instabil-
ity theory was validated for these high toughness
materials. For these cases of highly curved J, , curves,
it was shown that the actual value of T e at the
point of instability should be employed rather than
the average T value. The Tt analysis of Paris
coworkers applied to the compact specimen appears to
be nonconservative in predicting the point of instabil-
ity, whereas, the TMWd analysis of Ernst and
coworkers appears to be accurate, requiring precision
beyond that displayed in this program. The generaliz-
ed DParis analysis applied to the compact specimen and
evaluated at maximum load was most consistent in
predicting instability.

LOPARDO. Vincent I., Protessor, and Eugene 1.
KEATING, Associate Professor, “Computer Simula-
tion of Regenerative Cycles for Energy Conservation,”
Proceedings of the AMSE Conference. Bermuda, 28
February - 3 March 1983.

computer simulation program in teaching the in-
tricacies of power plant design and analvsis. The pro-
gram allows rapid analy«is of regenerative steam
power plant tor maximum performance. The concepts
ot tirst law thermal etticiency and second law ex-
ergetic ettectiveness are used to determine it. when,
and where to place teed water heaters.,

LU, Yeh I’., Visiting Research Protessor. co-author,
“Noise Transmission in Submarine Structures. Phase |
Mechanical impedance Survey of a One-Third Scale
Model SSN 637 Engine Room Compartment,” David
W. Taylor Naval Ship Research and Development
Center Report C-PAS-82-13 September 1982 (Con-
tidential).

This is the tirst in a series of reports dealing with the
experimental data measuring the dynamic responses ot
a one-third scale model ot a SSN 637 engine-room
compartment, including the main seawater system.
This report presents the results of Phase 1 ot the ex-
perimental program. The model contiguration tor this
phase includes the hull, the main seawater pump toun-
dation, condenser mock-ups, condenser toundation,
main seawater suction and discharge valves but not
the pumps or piping system. The excitation is applied
at selected locations by an electromagnetic shaker
driven by a random noise generator. The driving
point components, hull, and frames are presented.

LU, Yeh P.. Visiting Research Protessor. co-author.
“Mechanical Impedances of the One-Third Scale
Model of SSN 637 Engine Room Compartment
without Piping System,” David W. Taylor Naval Ship
Research and Development Center Report 82 103
(C2196- 82) November 1982 (Contidential).

Analytical and experimental results of the driving point
mechanical impedances and transter impedances of the
one-third scale model of the in-air SSN 637 engine-room
compartment are presented and discussed. The model
structural contiguration includes the hull, main seawater
pump foundation, condenser mock-ups, condenser toun-
dation, and main seawater suction and discharge valves,
but not the pump mock-ups or piping system. The ex-
citation is applied at selected locations by an electro-
magnetic shaker driven by a random noise generator. A
tinite element mathematical model for this structural con-
tiguration is developed, and analytical solutions are
determined and compared with the corresponding ex-
perimental data. The predictions follow the general
trends of the experimental data except tor the condenser
and its foundation. Because structural dampiry, is ignored
in the analysis, the predictions are more oscillatory than
the experimental data.
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LU. Yeh P., Visiting Research Protessor, co-author,
“Noise Transmission in Submarine Structures. Phases

( II and IIl. Mechanical Impedance Survey of a One-
X Third Scale Model SSN 637 Engine Room Compart-
P ment with Main Seawater Piping System,” David W.
- Taylor Naval Ship Research and Development Center
:.: Report C-PAS-82-44 (Contidential).

~

X This is the second in a series of reports dealing with

the experimental data measuring the dynamic

- responses of a one-third scale model of a SSN 637
2 class engine room compartment including the main
-3 seawater system. This report presents the results ot
~1 phases Z and 3 of the experimental program. The

:: model configuration for these phases includes the hull,

the main seawater piping system with and without

- water, the main seawater pump foundation, condenser

- mockups, pump mockups, condenser foundation,

= main seawater suction and discharge valves. The ex-
y " citation is applied at selected locations by an elec-
'-: tromagnetic starter driven by a random noise

y generator. The driving point and transfer mechanical
; impedances on major components, hull, frames, as

. well as piping are presented. In addition, sound

::: pressure ratios are presented for several response

- points on the water-filled piping system.

I’.

LU, Yeh DP., Visiting Research Professor, co-author,
\ “Mechanical Impedances of One-Third Scale Model of

4 SSN 637 Engine Room Compartment with Unwetted
N Main Sea Water Piping System,” David W. Taylor
S Naval Ship Research and Development Center Report
R (Confidential),
N

: . Analytical and experimental results of the driving

point mechanical impedances and transfer impedances
‘ of the one-third scale model of the in-air SSN 637

engine-room compartment are presented and dis-
cussed. The model structural configuration includes

> the hull, main seawater pump foundation, condenser
mock-ups, condenser foundation, main seawater suc-

= tion and discharge valves, pump mock-ups, and

i unwetted main sea water piping system. The excita-

_-: tion is applied at selected locations by an elec-

o tromagnetic shaker driven by a random noise

. generator. A finite element mathematical model for

" this structural configuration is developed, and

;; analytical solutions are determined and compared with
the corresponding experimental data. The predictions

- follow the general generator. A finite element

’-; mathematical model for this structural configuration is
75 developed, and analytical solutions are determined

»'t and compared with the corresponding experimental

data. The predictions follow the general trends of the
experimental data except for the condenser and its
foundation. Because structural damping is ignored in
the analysis, the predictions are more oscillatory than
the experimental data.
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MACKNEY, Michael D. A, Licutenant Commander,
Royal Navy, "Numerical and Experimental Stress
Analysis Studies of Thin-Walled Oblate and Prolate
Hemisphercidal Domes and Panel Structures for Sonar
Systems,” [Mrocecdings of the nternationul Conterence
on Computational Methods and Experimental
Measurements. Washington, D.C., July 1982, pp.
487-500.

As part ot a total study and design of new sonar
systems a major program ot numerical and experimen-
tal work was undertaken.

Because the work required both tundamental
research and extensive experimentation the program
was divided into major areas. This paper retlects two
of those areas, that ot the structural analysis ot domes
under hydrodynamic conditions and the behavior ot
domes under simulated hydrodynamic loading. A tull-
scale study of domes and panels under service condi-
tions has yet to be implemented.

The initial study concerned simplitied contigura-
tions at approximately one-fiftieth scale. This program
simplified the problems and allowed effort to be con-
centrated on the specific structural behavior of a series
of oblate and prolate hemispheroidal domes. The et-
fects of shapes and thickness on the static strength and
deformation were established both from experimental
and numerical studies. A new simple axisymmetric
ring finite element was formulated and used to com-
pute deformation, stress levels, instability pressure and
some natural frequencies and the results obtained
under hydrostatic loading conditions were compared
with those obtained from a series of instrumented
oblate and prolate hemispheroidal domes tested in a
small pressure chamber. The behaviors of such domes
were described in terms of a newly defined shape fac-
tor, which allowed all domes to be characterized
within the range -1 to +1.

In the numerical program of work, hydrodynamic
loadings were applied to the thin-walled shells and
significant differences in shell behavior were noted
between hydrostatic and hydrodynamic cases. A ma-
jor cause of the diftference in behavior, particularly the
amount of axial deformation at the center of the dome
is attributed to the relatively unloaded flank regions of
the domes under hydrodynamic loading.

Although the hydrodynamic loads were numeri-
cally generated, a smaller experimental program was
undertaken, and the pressures obtained from models
fitted with surface pressure sensing compared well
with the numerical results.

The second area of the work examined “likely con-
figurations,” that is particular domes and panels which
contain less simplification and more of the complex-
ities present in the “Final Configurations.” Such major
differences as the material characteristics and the
hydrodynamic loading. other than axisymmetric, were
considered.
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The experimental requirements of this phase of the
work required design, development, and commission-
ing of major experimental facilities Computer-based
data acquisition systems, linked directly to the
computer-controlled loading system, were used to
simulate hydrodynamic loads.

Sophisticated software was also written to establish
an advanced structural testing facility which had ease
of use and setting up, as well as fast generation of
report form data as its important advantages.

A flat panel facility, initially required in the
evaluation of the simulation technique, which model-
led distributed pressures as discrete step increments,
provided the required lead in to a cylindrically curved
panel facility necessary to evaluate the performance of
thin glass reinforced plastic panels.

When stability performance is being evaluated, the
importance of the correct boundary conditions, both
experimentally and numerically, is not to be over-
looked.

READ, Kenneth F., Assistant Professor, co-author,
“Surprising Energy Efficiency of the OTEC Power
Plant” Proceedings of International Power Electronics
Conference. JIEE, Tokyo, Japan, 27-31 March 1983.

Ocean Thermal Energy Conversion (OTEC) into elec-
trical utility power is a highly attractive energy
management concept which can supplement nuclear
and fossil fuel power. Utility grade power is generated
in a three-stage process in which stored heat is con-
verted into thermal energy, and this into mechanical
energy and finally into electricity. The subtleties of
this three-stage conversion process have lent
themselves to many misunderstandings in regard to
the effectiveness of an OTEC power plant which this
paper attempts to resolve.

WU, Chih, Professor, “Teaching Mixed-Refrigerants
Cycles by Computer Simulation,” Proceedings of the
1982 International Modelling and Simulation Con-
ference, Paris, France, 1-3 July 1982, pp. 130-132.

This paper provides a pilot interactive computer
simulation program for teaching midshipmen to
analyze and optimize a mixed-refrigerants cycle
without experimenting on the real refrigeration
system. The program allows fast and convenient
madelling of a refrigeration system with several
parameters. Typical usages include parametric evalua-
tion, identification, and performance analysis.

WU, Chih, Protessor, “A Stochastic Finite Element
Formulation for Thin Lubrication and Gap Heat Con-
duction,” Procecdings of at the International Con-
ference on Finite Elemients Methods, Shanghai, China,
2-6 August 1982,

As two rough surfaces approach each other, the in
surface asperities begin to contact at a discrete number
of points. The real contact area increases as the ap-
plied load increases. The degree of contact, which is a
strong function of the number and nature of surface
asperities, has a significant influence on the heat con-
duction behavior across the contacting gap and on the
carrying capacity of a lubricated bearing.

This paper presents a stochastic finite element for-
mulation in which effects due to the interference of
asperities are included in the form of a truncated
probability density function. The conventional heat
conduction equation and Reynold's equation are
modified. The work introduces the finite element
method into the realm of stochastic processes, and
may help to resolve such problems as gap heat con-
duction and film lubrication, where discrete
microscopic effects cannot be ignored and where using
each finite element as a continuum fails.

WU, Chih, Professor, “Modelling of a Calcium Chloride
Hexahydrate Thermal Energy Storage for Home
Heating,” Proceedings of the AMSE (Association for the
Advancement of Modelling and Simulation Techniques
in Enterprises) Conference, Bermuda, March 1983.

Thermal energy storage in chemical compounds is a con-
cept under development for home heating. Dow
Chemical and Phillips Petroleum together have produced
a calcium hexahydrate energy storage unit for commer-
cial production. A theoretical simulation system analysis
and a model experiment of the energy storage system in
a passive mode is developed and presented in this paper.
The objective was to determine the practicality and
feasibility of using this unit for passive home heating. A
model 3! inches diameter and 12 1/8 inches long
cylinder rod containing, the calcium chloride hexahydrate
compound is used. Five thermal couples are installed at
various positions on the sample. The model is subjected
to repeated cycling. Heat flux rates and temperatures are
recorded. The desired characteristics of the model testing
are obtained. The results show a low heat transter rate, a
low discharge life-time, poor volume to surface ratio,
and poor unit applicability to passive residential heating,
requirements. The finding is that passive heating use of
calcium chloride hexahydrate thermal energy storage
system is expensive and not practical.

WU, Chih, Protessor, “An Innovative Undergraduate
Wind Power Engineering Program,” Jourmual of Wind
Engineering. 7 (March 1983), 20-25.

Wind power engineering is a part of an energy con-
version course which has been developed as a senior
elective in the Mechanical Engineering Department at
the U.S. Naval Academy. The goal of this course is to
provide midshipmen with a technical knowledge ot
wind power as well as other alternative energy con-
version systems to meet modern energy engineering,
challenges.
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MECHANICAL ENGINEERING

WU, Chih, Professor, “Mixed-Refrigerants Cycle
Analysis,” Division of Engineering and Weapons
Report, EW-30-82, July 1982.

This report provides computer programs to simulate a
mixed-refrigerants cycle. A previous Department of
Energy report by Stoecker is reviewed and documented.
The computer programs allow convenient modelling of a
refrigeration system with various temperature reservoirs.
Typical usages include parametric evaluation, identifica-
tion and performance changes.

Wu, Chih, Professor, “Evaluation of Thermodynamic Pro-
perties of A Non-Azeotropic Mixed-Refrigerants,” Division
of Engineering and Weapons, EW-31-82, August 1982.

Information about the relationships among thermo-
dynamic properties for a non-azeotropic binary
refrigerant in explicit mathematical equations, in
graphs, and in tables has been developed. The pro-
cedures and methods in evaluating these thermo-
dynamic values are given. The substances included in
this work are (R-12, R-114) and (R-22, R-114).

WU, Chih, Professor, “On the Coefficient of Perfor-
mance of a Non-Azeotropic Mixed-Refrigerants Vapor
Cycle,” Division of Engineering and Weapons,
EW-32-82, September 1982.

The coefficient of performance (c.0.p.) of a non-
azeotropic mixture-refrigerants vapor cycle is analyzed
in a general case. The results show that the c.o.p. of a
mixture-refrigerant cycle is not always higher than the
c.0.p. of either component-refrigerant cycle.

WU, Chih, Professor, “Parametric Analysis of a

R12-R114 Mixed-Refrigerants Refrigeration Cycle
Analysis,” Division of Engineering and Weapons,
EW-33-82, November 1982,

A parametric study of a R-12 and R-114 mixed-
refrigerants cycle is made. Tables are generated from the
print-out of the computer programs, WU 400 and WU
505. The program WU 400 is written for a mixed-
refrigerants cycle analysis, and the program WU 505 is
for a single refrigerant cycle analysis. Parameters used in
this report includes x (concentration), U1 (overall
evaporator heat transfer coefficient), U2 (overall con-
denser heat transfer coefficient), L1 (load),
A(11)(evaporator inlet cooling water temperature),
A(19){condenser inlet cooling water temperature), and
A(20¥condenser outlet cooling temperature). Parametric
evaluation on the cycle performance changes such as
C.O.P., condenser log mean temperature difterence, con-
denser overall heat transfer coetficient, evaporator log

mean temperature difference, and evaporator overall
heat transfer coefficient, etc. are identified.

WU, Chih, Professor, “Analysis of a R22-R114 Mixed-
Refrigerants Air Conditioning System,” Division of
Engineering and Weapons Report, EW-34-82,
December 1982.

A potential naval ship air conditioning system using a
R-22 and R-114 mixed refrigerants is investigated. The
outstanding thermodynamic properties of R-22 permit
the use of smaller equipment (including condenser and
evaporator) is possible with similar refrigerants. R-114
is added to R-22 forming a mixed-refrigerants which
may have a better COP than a single R-22 refrigerant
air conditioning system. The mixed-refrigerants air
conditioning system is especially attractive for naval
ships where both size and high performance are prob-
lems.

WU, Chih, Professor, “Feasibility of Using a Vapor
Lorentz Cycle to Naval Ship Applications,” Division
of Engineering and Weapons Report, EW-6-83,
January, 1983.

The coefficient of performance (COP) of an air condi-
tioning system (chiller) can be increased by using a
zeotropic fluid mixture in a Lorentz Vapor Cycle. The
zeotropic mixed-refrigerants has a temperature varia-
tion parallel to that of the surroundings fluid with
which the heat exchangers heat transfer takes place
during the evaporation and condensation processes.
The zeotropic mixed-refrigerants Lorentz cycle is in-
vestigated theoretically in this paper and energy sav-
ings of such an air conditioning system is predicted.
Potential application of a zeotropic Binary Fluid mix-
ture for naval ship air conditioning is also examined.

WU, Chih, Professor, “Choice of Working Fluids for
Mixed-Refrigerants Energy Conversion Systems,” Divi-
sion of Engineering and Weapons Report, EW-7-83,
January 1983.

Mixed-Refrigerants air conditioning is a potential
energy saving process of remaving heat from space.
Desirable mixed-refrigerants should possess physical,
thermodynamic, and chemical properties which permit
their efficient operation in air conditioning systems. In
addition to economical considerations, there should be
no danger to health in case ot their escape due to
leaks or other causes in an air conditioning system.
These physical, thermodynamic, chemical,
economical, satety and specitic properties are listed
and discussed in this report.
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e WU, Chih, Professor, “Zeotrope Energy Conversion,”
' Division of Engineering and Weapons Report,
(* EW-8-83, February, 1983.
) : N
ny Fundamental subject matter ot the zeotropic mixture
-:.:: energy conversion systems are covered in this paper.
&0 Basic concepts and theories are presented to explain
. why the zeotrope heat engines, heat pumps, and
Y

refrigerators have potentially better performance in

either thermal efficiency or coefficient of performance

A 4N
lr& l’ l'

for energy savings than conventional single working
fluid energy conversion systems. An ideal zeotrope is
detined. Properties and equations of zeotropic mixture

'\‘:' systems are described and developed from basic
A multicomponent multiphase equilibrium thermo-
dynamics. Discussion of the use of zeotropes in heat
) v engines, heat pumps, and refrigerators are also in-
_.i;. cluded.
T
-":_-‘ WU, Chih, Professor, "Teaching, Demonstration, and
ASK Research in Power Engineering Wind Energy at the
U.S. Naval Academy,” Proceeding of the 1983 ASEE
A4 Conference. Troy, New York, 19-23 June 1983, Vol 1,
e pp. 202-206.
LN
-:: This paper describes the program of teaching,
.‘:i' demonstration, and midshipman research on wind
o power engineering in the Department of Mechanical
- Engineering at the U.S. Naval Academy. The program
«_ . was started at the time of the Arab oil embargo in
'l'::" 1973. A need for alternative sources of energy for the
T Navy was recognized, and a program has been
'l'.,_: developed to help satisfy that need. Student research
'.}\4 on wind power engineering concepts, including
o - ¢ analytical and computer simulation types; demonstra-
, tion; measurement; construction; and potential naval
‘o applications are briefly reviewed. Specific research
T\ projects included in this paper, in order of their
b e review, are as follows: 1. Winco Model 1222
e Demonstration and Measurement; 2. Thermax Helius
Nt Rotor Demonstration and Measurement; 3. Solor
b Breeze - An Electric Sailboat; 4. Vertical Axis Wind
) Turbine; S. Simulation and estimation of the power
'J‘::. production of a wind turbine; 6. Wind-Powered Naval
\ .:-.: Cargo Ships; 7. Offshore Naval Base Wind Energy
AT Conversion Assessment; and 8. Helicopter, airplane
-::'_-.' propeller and wind mill models testing,.
= .

16-18 May 1983.
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WU, Chih, Professor, "A Novel Dry Geothermal
Zeotropic Power Plant,” Proceeding of the Interna-
tional Energy Symposium. San Francisco, Calitornia,

A novel dry geothermal zeotropic power plant is pro-
posed and analyzed in this paper. Dry geothermal
fields, in which no water is present, are important
potential sources of geothermal energy. A heat
transfer fluid, water, is injected into the drv geother-

mal tields to tap the thermal energy with a secondary
closed vapor power plant. The pressurized injected water
in the evaporator and cooling water in the condenser are
the non-constant temperature heat source and head sink
tor the secondary vapor cycle. A zeotrope, a mixture of
two or more fluids which have ditterent boiling points, is
proposed to be used as the working tluid tor the vapor
cycle. Due to the special teature of the zeotrope, the
working fluid may have a temperature variation well
matched and parallel to that of the surrounding fluid
with which the heat transter takes place during the
evaporation and condensation processes. Improvement
on the efticiency of the zeotropic vapor cycle is poten-
tially possible. The zeotropic vapor cycle is investigated
theoretically and a greater power production by the
geothermal plant is predicted.

WU, Chih, Professor, “Modelling and Simulation of a
Slider Bearing with an Arbitrary Curved Surface,”
Proceedings of the Second nternational Sympostum
on Applied Simulation and Modelling, San Francisco,
California, 16-19 May 1983.

A stochastic model for thin lubrication, assuming that
the total normal load applied to the plane of the lubrica-
tion surtaces is carried partly by the hydrodynamic ac-
tion of the lubrication film and partly by solid asperity
contacts, is used to simulate the pressure distribution in a
bearing experiencing thin lubrication. The stochastic
model proposes a truncated normal distribution for the
surface roughness in the form of ridges and valleys in the
direction of flow. The side flow effect is neglected. The
advantage of the proposed model is allowing application
of the theoretical model to actual contacting surfaces
with measurable roughness in a simple and convenient
way. A simulation method is developed for computer
calculating the lubricant pressures. Although the
geometry treated and the pressure distribution obtained
are for a slider bearing with a convex pad surface, the
simulation method could easily be extended to other
curved surface shapes to study the etfect of the surface
curvature on load capacity, center of pressure, fluid fric-
tion, and drag which are related directly to bearing
pressure distribution.

WU, Chih, Protessor, “The Prediction of the Viscosity
of Mixed-Refrigerants,” Division ot Engineering and
Weapons Report EW-17-83, May, 1983,

Based on a microscopic kinetic theory of gases and li-
quids model, the viscosity ot a mixed-retrigerants in
vapor and liquid states is predicted and expressed in
terms of the mixture temperature, pressure. com-
ponents masses, components molecular sizes, reduced
temperatures, intermolecular potential tunction
characteristics, mixture diftusivity, and components
viscosities,

[

: v 1
AN D N

i s

)
—h

‘e

. oy
oy

AR

R S iy

..'rrr g
'

NN

o 'v.'l"t v

AL

'

I I
S ] NN

- s e e e
)
D)

T

I A
N ‘e 4yt Ty



e mcm - B mr®EIE W T W ow LW e
T T S SN TSN TR TR e e

MECHANICAL ENGINEERING

Bl

Presentations &

a

‘9

JOYCE, James A., Associate Protessor, “Drop Weight WU, Chih, Protessor, “Improving the Energy Effec- {-:

J-R Curve Testing Using the Key Curve Method,” tiveness of Building Air Conditioning by the Applica- e

Commission on the Safety of Nuclear Installations tion of Zeotropic Refrigerants,” 1983 Energy and |

(OEPD) Specialist Workshop, Paris, France, 3 Engineering Education Conterence, Columbus, Ohio, ge

December 1982. 5-8 April 1983. :

=

MACKNEY, Michael D.A., Lieutenant Commander, WU, Chih, Professor, “Thermodynamic Analysis of }-‘-

Royal Navy, "Numerical and Experimental Stress Fluid Mixture Energy Conversion System,” Conterence -

Analysis Studies of Thin-Walled Oblate and Prolate on Advanced Technology, Bellevue, Washington, -
Hemishperoidal Domes and Panels Structures for 21-22 May 1983.

Sonar Systems,” International Conference on Com-
putational Methods and Experimental Measurements,
Washington, D.C., July 1982.

WU, Chih, Professor, “Some New Development in
Modern Refrigeration,” 1982 Annual Meeting of
Chinese Society of Refrigeration, Hunan, China, 10-13
August 1982.

R

. )
!.I.l '.v"

3

[

¢ . .
afa e

.

e e
[T
AR







. DEPARTMENT OF
-
e ® ®
<
] Naval Systems Engineering
W
<
{ PROFESSOR RAMESWAR BHATTACHARYYA
.. CHAIRMAN
esearch in the Naval Systems Engineer-
R ing Department continues to play a
o~ vital role in the professional enrichment
- of both midshipmen and faculty. Dur-
v ing Academic Year 1982-1983, faculty
‘. members and midshipmen participated in numerous
o and varied projects in the fields of marine engineer-
; ing, ocean engineering, and naval architecture.
5 A variety of projects were undertaken, both
funded and unfunded. These include faculty
N research in the areas of testing the USNA YP
A replacement model, heat transfer characteristics of
O the heat balanced internal combustion engines,
( seafloor dynamics, extreme wave generation, ef-
R fects of bow bulb and stern wedge on the FFG-7
..' performance, electrolytic drag reduction, wave
2 powered desalination, bottom gradient analysis for
:: world-wide landing beaches, deck wetness, and
. faculty sponsored midshipmen projects in the areas
of underwater navigation systems, wave forces on
a vertical pile, underwater diver communication
‘ systems, submarine propulsion, wave energy con-
- verters, crevice corrosion of nickel-copper alloys in
_: seawater, neutron spectrometers, dynamic
.. responses of offshore structures, and the develop-
. ment of theoretical damaged ship stability calcula-
- tions. Finally, a SWATH unmanned surveillance
o platform will soon be available for future
- experiments within the Department and the Divi-
- sion at-sea research.
. Support for research was tound in many
i sources, from departmental operating funds to
Z contracts and grants from such diverse organiza-
2 tions as the Naval Academy Research Council, the
i Naval Sea Systems Command, the Naval Civil -
_. Engineering Laboratory, the U. S. Coast Guard, ,
. the Naval Underwater Systems Center, the Ottice <
.' of Naval Research, and the Naval Surtace ._-'
= Weapons Center, Dahlgren. S
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Sponsored Research

Evaluation of the Heat Transfer Characteristics
of the Heat Balanced Internal Combustion Engine

RESEARCHER: LIEUTENANT COMMANDER DAVID A, Brank, USN
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

The primary objective ot this analysis is to numeri-
cally determine the temperature distribution and heat
transfer rate throughout the piston cap ot the heat
balanced engine by bringing to bear on the problem
the most recent developments in the areas of computa-
tional fluid flow and combustion modeling. The

ultimate intent ot the study is two-told: (1) provide an
analytic basis tor cap piston design which minimizes
heat stress in the piston. and (21 increase overall
engine etticiency through a study ot the mechanisme
causing regeneration within the thermodynamic cvdle
of the engine.

Evaluation of Proposed Oceanographic Configurations
for the 108-FT YP

RESEARCHER: ASSOCIATE PROFESSOR HOWARD A. CHATTERTON
SPONSOR: OCEANOGRAPHY DEPARTMENT

Arrangements and stability studies were conducted for
the existing and new procurement Yard Patrol Craft to
determine the suitability of each craft for
oceanographic research use. Results indicate that the
existing YP is preterable from the standpoint of

arrangement tlexibility, but that its stability
characteristics are unsatistactory. The use ot the new
procurement YI”'s is the subject of discussions between
the Oceanography and Protessional Development
Departments.

The Resistance of a Systematic Series of
Semiplaning Transom Stern Hulls

RESEARCHER: PROFESSOR ROGER H. COMI'TON
SPONSOR: NAVAL SEA SYSTEMS COMMAND

The results of a model test program involving a family
of six systematically varied patrol craft hullforms are
presented as a contribution to the early stage design
data base for low to medium speed, transom-sterned,
coastal patrol vessels. Hullform parameters that were
varied were section shape (hard chine versus round
bilge), length-to-beam ratio, displacement-length ratio,

and longitudinal position of the center of gravity.
Speeds from zero to that corresponding to a Froude
Number (based on waterline length) of 0.65 were in-
vestigated in calm water conditions. Measured ex-
perimental variables included model speed, model
resistance, and vertical attitudinal changes. The results
are presented in both graphical and numerical torm.

Wave-Induced Seafloor Movement

RESEARCHER: ASSOCIATE PROFESSOR THOMAS H. DAWSON
SPONSOR: OFFICE OF NAVAL RESEARCH

This project is a continuation ot seatloor response to
surface waves begun in 1979. Recent work has in-
volved the correlation of tield measurements taken in a
soft deformational teature in the Gult of Mexico with
predictions from a simple analytical model. Results

were presented at a research conterence on seatloor
stability held in Bay Saint Louis in October 1982 In-
dications are that the sott teature sloshes back and
forth in a standing-wave manner in response to the
overhead waves.
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NAVAL SYSTEMS ENGINEERING

Extreme Wave Generation

RESEARCHER: PROFESSOR BRUCE JOHNSON
SPONSOR: NAVAL SEA SYSTEMS COMMAND

A micro computer-based transient wave generation
technique has been developed tor the Naval Academy

capsize tests in both tanks. Current research involves
attempts to characterize the important time domain

towing tanks. It utilizes a Tektronix 4051 terminal and
a digital-to-analogue converter to sequence a
controlled trequency and amplitude sweep ot the drive
signal to the wavemaker. Extreme waves, including
plunging breakers in deep water, have been used in

parameters in the resulting wave record. These
parameters are needed in order to relate the
synthesized extreme wave in a towing tank to the
situations which might produce extreme waves in the
open ocean.

Effect of Bow Bulb and Stern Wedge
on FFG-7 Performance

RESEARCHER: PROFESSOR BRUCE JOHNSON
SPONSOR: NAVAL SEA SysTEMS COMMAND

This study is the start of a 5-year research program
concerning the ettect of appendage shape on powering and
sonar performance. The initial study concerns the addition
ot a bow bulb of the “Maestrale type” and a stern wedge
to the FFG class Irigates. The stern wedge study was
completed by Ensign jim Righter and showed an optimum
wedge angle. The bow bulb study began in May.

Future plans include the scarch tor a below-baseline
bow bulb which could also enclose a bow mounted
sonar. If a resistance improvement resulting from
sonar dome shape changes is possible, fuel economy
and or speed improvements should be possible.

] Analysis of Bottom Gradient Data N
U for World Wide Landing Beaches o

y RESEARCHER: LIEUTENANT COMMANDER ALAN W, KATZ, USN jatb
SPONSOR: NAVAL CIviL ENGINFERING LABORATORY T
The purpose of this project is to analyze readily within a range ot distances trom the shore will be -
available bottom gradient data on landing beaches graphically presented. If information is available on .-:
world wide. The accumulative probability of bottom sediment, similar graphs will be generated. T
encountering the 20-foot and 50-foot depth contours -
A
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ENGINEERING

Computer Simulation of Wave Excited
Ship Hull Deformations

RESEARCHER: ASSOCIATE PROFESSOR THOMAS J. LANGAN
SPONSOR: NAVAL ACADEMY RESEARCH COUNCH

Naval architects are beginning to design ship
structures with dynamic loading rather than with the
static methods of the past, and future design rules will
incorporate dynamic loading in their specifications.
Because of existing computer-aided design programs
that have been developed and are presently being used
by members of the Division of Engineering and
Weapons, this division is in a unique position to make
a substantial contribution in this area of naval
architecture. The ship lines developed with the
existing programs can be used as a basis for a
computer simulation of the hull dynamics in waves.

These lines provide a hull shape that can be used to
derive the structural properties ot the hull treated as a
girder and to compute the tluid and weight torces on
this hull. Indeed scientists at the David W, Taylor
Naval Ship Research and Development Center have a
program for predicting a ship’s weight trom a ship’s
lines and its proposed mission. This program is
available and would be a major component of the
structural dynamic ship model developed in the
proposed research. A similar program tor predicting
the elastic stiffness of the hull trom its lines and
mission would have to be developed.

Deck Wetness Experiments

RESEARCHER: VISITING RESEARCH PROFESSOR ADRIAN R.J.M. LLoYD
SPONSOR: NAVAL SEA SysTEMS COMMAND

Study is underway on the effect of bow shape on deck
wetness characteristics in head seas. A model of the
FFG7 will be tested with a family of seven alternative
bow forms in irregular head seas appropriate to the
North Atlantic. The mechanism of wetness will be

studied with the aid of video recording, detailed
measurements of relative bow motion, and monitoring
of impact pressures experienced by an array of
pressure-sensitive cells on the forecastle.

Electrolytic Drag Reduction

RESEARCHER: PROFESSOR MICHAEL E. McCORMICK
SPONSOR: NAVAL UNDERWATER SYSTEMS CENTER

Over the past decade, experiments conducted at the
U. S. Naval Academy have shown that gas bubbles
created on the submerged hull skin of a ship
effectively reduce the frictional resistance of the
model. The models studied in the towing tank
experiments include a 1-meter hull of revolution, a
2-meter destroyer hull, and a 6-meter destroyer

hull -~ the latter studied at the David Taylor Naval
Ship Research and Development Center.,

Results of theoretical analyses indicate that the
method ot drag reduction is similar to that of
Bogdevich, of al, in that the mass of produced gases
concentrates at the position of maximum turbulent
shear stress. Furthermare, since the gas bubbles are ot
microscale, there may also be a particle-in-tlow ettect,

as studied by Buevich. The analyses applied to full-
scale ships predict significant drag reduction with a
modicum of parasitic power (to produce the gases).
For example, a 10% reduction in the local friction is
predicted for a 100m ship traveling at 7.7 m:s (15
knots) with a parasitic power of 18 kW.

A full-scale test program is presently underway at
the Naval Academy on the “Solar Breeze.” a 13-meter
tixed-keel sailboat. The hull has a large beam-to-
length ratio, making it ideal tor the drag reduction
study. The anodecathode pairs are mounted athwart-
ships on the hull from the bow to the midship section.
Bubbles are to be produced by a series ot d.¢. bat-
teries. The tests will be conducted in December in the
Chesapeake Bay.
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‘ Powering Comparison Experiments in Deep and Shallow
: Water for a U. S. Coast Guard 160'WLIC
‘ (Aids to Navigation Vessel)

RESEARCHER: ASSOCIATE PROFESSOR BRUCE C., NEHRLING

A series of shallow water resistance experiments were
conducted in the Hydromechanics Laboratory of the
United States Naval Academy on two scale models of

-:_\
" ‘:s
}.: SPONSOR: UNITED STATES COAST GUARD

notable inftluence that both ship speed and water
depth have on a vessel's powering requirements. In
addition, the ratio of beam to basin width, as well as

SN a United States Coast Guard 160° WLIC (Aids to the type of bottom, was shown to have a marked
Navigation Vessel). These geometrically similar models effect on shallow water resistance predictions. A
T were towed in several water depths over both a fixed comparison with an earlier set of shallow water tests
- and a false bottom. Plotted results clearly show the conducted on the same hull form was made.
i
.'.‘- . .
3 Development and Application of a
l.\'
o Neutron Spectrometer
i RESEARCHERS: ASSOCIATE PROFESSOR MARTIN E. NELSON AND PROFESSOR PETER F. WIGGINS
= SPONSOR: NAVAL SURFACE WEAPONS CENTER
.:‘.
o The USNA Neutron Spectrometer system consists of a their different rise times. The system was used to
- NE-213 scintillation detector, various amplifier and determine the neutron energy spectrum from the
- delay circuits, a multichannel analyzer, and several following sources: a 14 MeV neutron generator, a
- computer programs which convert the neutron data Californium-252 neutron source, and a Plutonium-
( into usable neutron energy spectrums. A dual Beryllium neutron source. The results to date compare
- parameter system was used. This system enabled the favorably with the experimentzl results of others in
IR researcher to separate gamma rays from neutrons by the field.
.'.—: . L3 . .
Improving Boiling and Condensing Heat
" T fer in Refri i
P ranster in Refrigeration Systems
N
-:.,;; RESEARCHER: PROFESSOR BRUCE H. RANKIN
Bt SPONSOR: DAVID TAYLOR NAVAL SHIP RESEARCH AND
= DEVELOPMENT CENTER, ANNAPOLIS
g
. This task involved doing the background research needed ed. From this a bibliography ot 250 applicable papers
g tor improving the pertormance of retrigeration and air was assembled. Short papers were prepared on these
- conditioning systems on naval ships. Over 2000 titles and subjects: “Plate-Fin Heat Exchangers,” “Improving Con-
. 150 papers on the subject ot heat transfer were examin- densation,” and “Improving Evaporation.”
i
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NAVAL SYSTEMS ENGINEERING

Results of Oil Separation Analysis Program

RESEARCHER: ASSOCIATE PROFESSOR CLYDE C. RICHARD
SPONSOR: DAVID TAYLOR NAVAL SHII' RESEARCH AND
DEVELOPMENT CENTER, ANNAPOLIS

One method for removing oil from an oil water mix- To date, only limited analysis ot the physical

ture is to use a gravity, parallel-plate separator, whose phenomena that describes the operation of gravity,
operation depends on the ditterences in the specitic parallel-plate, separators has been pertormed. One
gravity of the fluids to be separated. To enhance the research etfort has led to the development of a com-
operation of this separator, banks of vertical and or puter program tor predicting the concentration ot oil
horizontal plates are used to coalesce the oil and allow in the output stream tor variations in the inlet condi-
it to rise in large bubbles to an upper chamber, where tions, separator geometry, separator size, mean oil

it is removed. droplet size, etc.

Turning Diameter Tests of the Swath T-Agus Models

RESEARCHERS: ENSIGN JAMES R. RIGHTER, USN, AND ASSOCIATE PROFESSOR HOWARD CHATTERTON
SPONSOR: NAVAL SEA SYSTEMS COMMAND

Two small waterplane area twin-hull (SWATH) ship developed, and the models were outtitted with self-
configurations were tested in the McDonough Hall propulsion. Resulting data were presented to Naval
training pool to determine their turning diameter. A Sea Systems Command personnel to provide a quick
technique using overhead photography was check on computer predictions of tactical diameter.

Closed Cycle Propulsion System Gas Management

RESEARCHER: LIEUTENANT COMMANDER ACE J. SARICH, USN
SPONSOR: NAVAL COASTAL SYSTEMS COMMAND

Underwater propulsion is, at present, limited primarily (a) the direct absorption of CO; by sea water by using
to nuclear power and battery systems. The standard a scrubbing tower with sea water as the absorbent,
Otto or diesel cycle can be made to operate in a and (b) the use of membrane technology tor the
closed loop with proper gas management. 'O; must separation of CO, from the exhaust gas. The second
be removed if the system is to be operated tor ary ex- method mentioned will be investigated in the tall of
tended period. Two methods are under investigation: 1983 as a midshipman research project.

Wave Powered Desalination

RESEARCHER: LIEUTENANT COMMANDER ACE J. SARICH, USN
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL AND THE UNIVERSITY OF DELAWARF

Wave powered desalination systems have the potential to specific areas are currently under investigation: (11 the
produce tresh water trom seawater at 109 to 50% of design of a salt water hydraulic spool valve tor use with
the costs ot the most economical present day desalination a saltwater booster pump, and (2) the analysis ot tuid
process. The basic system consists of a wave driven tlow over notches in a very narrow channel. The results
buov which drives a pump which supplies pressurized are to be applied in the design ot a ringless piston tor <alt
water to a reverse osmosis desalination element. Two water pumping,
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NAVAL SYSTENMS

ENGINEERING

Swim Fin Analysis

RESEARCHER: LIEUTENANT COMMANDER ACE J. SARICH, USN
SPONSOR: NAVAL SURFACE WEAPONS CENTER, DAHLGREN

This is an on-going midshipman research project. A

wide selection of commercially available swim tins are
being analyzed. Fins are categorized and tested in the
120-ft tow tank and performance measured. Materials

are also analyzed. Midshipmen have tested the tins tor
comtort, power, and durability. A body ot data is be-
ing developed from which optimum hydrodynamic
characteristics will be obtained.

Permeable Membrane Helium Reclamation

RESEARCHER: LIEUTENANT COMMANDER ACE J. SARICH, USN
SPONSOR: NAVAL SURFACE WEAPONS CENTER, DAHLGREN

To date, four permeators have been tested and evaluated

for use in the reclamation of helium from divers
breathing gas. The permeators currently being evaluated

have excellent characteristics. The next step is to incor-
porate the new permeators into an existing hyperbaric
chamber for turther testing and modification.

Unmanned Surveillance Platform

RESEARCHER: LIEUTENANT MICHAEL C. TRACY, USN
SPONSOR: NAVAL SEA SYSTEMS COMMAND

The Navy continues to be affected by a decrease in
available manpower, a limited number of ships, and
rising construction, fuel, and manning costs tor the
foreseeable future. This project explores the
technology applicable to the design of a remotely
operated, unmanned platform for open ocean
surveillance,

The concept is that of a Small Waterplane Area
Twin Hull (SWATH) platform which can be placed at
sea by a larger vessel, and left to conduct surveillance
operations for an indefinite time. The vehicle would
monitor its own position and, upon command, pro-
ceed under its own power to another position and
maintain station. The plattorm would monitor ocean
areas by means ot passive sensors. The platform sup-
port systems would be capable of quiet operation to
avoid interference with the surveillance system. Wind,
solar, and possible ocean wave energy recovery tech-

niques will be utilized as prime sources of power.

The design objectives tor the project are: (a) build
and operate a SWATH model capable of a minimum
of one week operation using energy recovery devices
to provide power; (b) install an instrumentation
system for recording of environmental data, with
either storage or transmission capability; (¢) incor-
porate the ability for wind and solar energy recovery,
and explore the use of wave energy recovery tech-
niques; and (d) size the vehicle to allow a 200-pound
technician to board and service equipment with the
model in the water.

Construction of the base platform is completed.
Electrical contro! system design is in progress with in-
stallation of equipment on the plattorm scheduled tor
early summer. Testing of the vehicle on the Severn
River is scheduled for late summer.
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Independent Research

Computer-Aided Design and Manufacture of
Marine Propellers

RESEARCHERS: PROFESSOR RAMESWAR BHATTACHARYYA, ASSOCIATE PROFESSOR THOMAS J. LANGAN, ET AL.

This study presents a computer-aided design and
manufacturing method for marine propellers that can
be executed on a microcomputer based system and
can be adapted to an individual designer’s particular
requirements. Conceptually, the researchers approached
the development of the method from the point of
view of the designer and not that of a researcher or a
computer enthusiast. The computer is used for
calculations, data retrieval, plotting routines, and con-
trolling machine tools. It does not replace the designer
but provides him with the information necessary for
design decisions. Rather than use the most eloquent
mathematical treatment of the propeller, models have
been chosen which are adequate for design purposes
and which should be familiar to designers in some
form. Although the individual programs depend on

details of the methods, the computer techniques are
independent of the design method and computer hard-
ware. A designer can utilize them with any method or
computer hardware available to him.

During the design phase the various sources of data
from which to develop the initial propeller are discussed.
In addition, methods for modifying the sections and the
hydrodynamic basis for the modifications are given. A
brief overview of structural considerations is also
presented and a discussion in some depth is presented on
several mathematical surface representation techniques.
Following a brief discussion of the computational hard-
ware utilized for the work described herein is a descrip-
tion of the numerically controlled process used to create
the example propeller.
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NAVAL SYSTEMS ENGINEERING

Research Course Projects

Cleaning Stack Gases on Coal Burning Ships

RESEARCHER: MIDSHIPMAN 1/C DARREN ANDERSON
ADVISER: PROFESSOR BRUCE H. RANKIN

All uses of coal on large ships were researched. An
excellent paper on coal burning problems and possible
methods of alleviation was written.

Measurement of Shielding Coefficients
with A Neutron Spectrometer

RESEARCHER: MIDSHIPMAN 1/C ScotT W. BELL
ADVISER: ASSOCIATE PROFESSOR MARTIN E. NELSON

The objective of this project is to measure the
attenuation coefficients ot various shield materials
with different neutron sources by the use of a neutron
spectrometer. This semester the emphasis will be on
the design of the neutron spectrometer. The
spectrometer consists of a NE-213 scintillation
detector, various amplifiers and delay circuits, a
multi-channel analyzer, and several data reducing
computer programs. This system is unique in that it is
a dual parameter system, simultaneously measuring

both the rise time and the energy of each event. A Pu-
Be (Plutonium-Beryllium) source will be examined for
its neutron spectrum and compared with data from
the USNA 14MeV neutron generator and the USNA
Cf252 (Californium) source. The project has been
completed and the results were presented at the
American Nuclear Society Student Conference at the
University of Virginia in Charlottesville, Virginia, 22
April 1983.

Feher Cycle for Submarine Propulsion

RESEARCHER: MIDSHIPMAN 1/C JOSEPH M. BERGEN
ADVISER: PROFESSOR BRUCE H. RANKIN

Feher Cycle uses CO, in the super critical range. By
selecting proper temperature and pressure, the cycle
can be made so that pump work is similar to the
Rankine cycle values and regeneration is similar to
Brayton Cycle values. Net result is a cycle more

efficient than either. However, the cycle must be
closed. The researcher consulted the inventor and
developer of the cycle for information and then ran
the calculations for sizing such a plant for a small
submersible.

Resistance Tests of the U. S. Coast Guard
210-Ft Medium Endurance Cutter

RESEARCHERS: MIDSHIPMEN T+ C DENNIS BEVINGTON AND KURT T KAMMERFR
ADVISER: ASSOCIATE PROFESSOR HOWARD A, CHATTERTON

The U. S. Coast Guard's 210-toot Medium Endurance
Cutter is approaching mid-life renovation. Model tests
were conducted to evaluate moditications which might
improve its pertormance. Model tests tor resistance
were conducted at three displacements with the ship in
its existing, and a lengthened, contiguration. Both

contigurations were also tested with a stern wedge in
an attempt to improve speed.

Results of these tests were presented to the
Chesapeake Section of the Society of Naval Architects
and Marine Engincers.
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NAVAL SYSTEMS ENGINEERING

Underwater Navigation System

RESEARCHER: MIDSHIPMEN 1 C WHITMORE S, BUTTS AND MARK R. KALMBACH
ADVISER: LIEUTENANT COMMANDER ACE |. SARicH, USN

An underwater navigation system consisting of two
master/slave transmitters and a hand-held receiver are
under development. The system will enable the diver
to accurately navigate/search an underwater area in

conditions of poor visibility, The system, being
developed in conjunction with the Electrical Engineer-
ing Department, will use LORAN technology.

Wave Forces on a Vertical Pile

RESEARCHER: MIDSHIPMAN 1/C BRUCE F. DAMMEIER
ADVISER: ASSOCIATE PROFESSOR THOMAS H. DAWSON

The objective of this work is to measure the forces ex-
erted on a vertical 2-inch diameter pile by waves of
varying heights and periods and determine appropriate
drag and inertia coefficients for use in engineering
wave-force formulas. The results will be compared

with published coefticients derived trom oscillatory
(non-wave) experiments at the Naval Postgraduate
School and with results at the Naval Academy in a
previous Trident Scholar project concerned with wave
forces on an off-shore test structure.

Underwater Diver Communication System

RESEARCHERS: MIDSHIPMEN 1/C GEORGE M. FERRIS AND GARY R. REEVES
ADVISER: LIEUTENANT COMMANDER ACE J. SARICH, USN

A diver to diver communication system for use by
SCUBA divers is being refined from a previous mid-
shipman project in conjunction with the Electrical
Engineering Department. The system, as envisioned,
will be an inexpensive, simple communication device

consisting of a bone conductor earphone 'microphone,
battery power amplifier, and magnetically coupled
hard wire communications line. The device would
allow SCUBA divers to communicate underwater
without putting acoustic energy into the water.

Evaluation of A Wave Energy Converter

RESEARCHERS: MIDSHIPMEN 1/C EDWARD D. HALPIN, TIMOTHY F. HEALEY, AND MICHAEL E, SMITH
ADVISER: PROFESSOR MICHAEL E. McCORMICK

This project dealt with the performance evaluation of
a wave energy converter. The converter used was an
exact scaled-down replica of the original system. Two
identical 1/25th scale pontoons were joined end to end
by a bearing and hinge system designed for reducing
frictional energy losses to a minimum. The pontoon
system underwent a series of tests in the large towing
tank. A Pierson-Moskowitz wave spectrum with an
average wave height of three inches was generated.
The vertical displacement of each pontoon bow was
recorded. A random sea was created by the wave
generator and vertical motion of the pontoon system

was again observed. The purpose tor testing vertical
pontoon motion due to wave action is to prove that
the motion of the leeward pontoon remarkably
decreases with increased wave trequency. The original
project consisted of testing the McCabe wave eneryy
pumps. Through the motion of the pontoons the
piston-type pumps would be driven, resulting in the
development of water pressure head and volumetric
flow. The pump efficiency is then based upon the
amount of head and volumetric tlow developed. Due
to complications, the McCabe pumps arrived too late
and could not be installed in the pontoon system,
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NAVAL SYSTEMS ENGINEFERING

Evaluation of Crevice Corrosion in Nickel-Copper =
L Alloys in Seawater

o RESEARCHER: MIDSHIPMAN 1 C Gary HossON
ADVISER: ASSOCIATE PROFESSOR EUGENE H. KINEISKI

“.. The objective ot this project is to study the effects of conducted in the Severn River and will cover a period
- crevice corrosion upon various nickel-copper alloys ot at least eight weeks, so that the ettects of time can
including Monel (70:30 Ni-Cu). Early in this semester, be observed. The tinal report will contain the results
L while the necessary platforms are being constructed, and analysis ot the experiment. a summary ot the “
- research will be conducted at the David W. Taylor intormation tound at DTNSRDC. and conclusions on '_-',-.
-‘: Naval Ship Research and Development Center as to the susceptibility ot nickel-copper alloys to cre- ~:
- their work on crevice corrosion and the suitability of vice corrosion, and whether the corrosion is being -_
(., Monel for naval use. The experiment will consist ot driven by metal-ion or oxygen concentration cell .:-I'
- various flat panel specimens with numerous crevices corrosion.
i created by grooved washers. This experiment will be f_‘
wd -
o =
o Development of Neutron Spectrometer e
S RESEARCHER: MIDSHIPMAN 1°C THOMAS H. HODGSON o
‘ ADVISER: ASSOCIATE PROFESSOR MARTIN E. NELSON !‘
The object of this project is to continue research trom energies, including those from a 14 MeV neutron .:::
the Fall 1982-1983 semester in the development of a generator, 4 MeV neutrons from Beryllium and D
neutron spectrometer to measure neutron energy Plutonium sources, and fission energy neutrons from a '\;
distribution. The spectrometer will then be used to Californium source. o
determine attenuation coefficients tor various shielding This project has been completed and the results :
\ materials. This will be done through the reduction of were presented at the American Nuclear Society 1
N experimental data collected using the neutron Student Conference at the University of Virginia in IO
:-:-‘_ spectrometer. Neutrons involved will be of various Charlottesville, Virginia, 22-23 April 1983. s
“o -
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<. Resistance Tests of a Diver T

RESEARCHERS: MIDSHIPMEN 1-C STEPHEN G. MARR, DONALD L. HEIKEN, MICHAEL E. SMITH, AND STEVEN YOUNG

ey |

R -l
.{'. ADVISER: ASSOCIATE PROFESSOR HOWARD A. CHATTERTON L
"a:' This project was conducted to evaluate the resistance device was modified for use in the 120-toot towing ".:
o o . ) . ) ) . A
- ot tree swimming divers with varving equipment tank in the USNA Hydromechanics Laboratory. A it
) contigurations. A similar midshipman project, diver was towed and resistance measured in the .

conducted the previous year, did not have adequate following configurations: (a) swim trunks, (b} wet E‘,
control ot the diver's attitude in the water. A towing suit, (c) single air tank, and (d) double air tank. -

Zero Speed Motions Comparison of Two and
Four Strut Swath Ships p

L ind

RESEARCHIRS: MIDSHIPMEN T C JOHN MCPHERSON AND BRADEEY VOIGHT o]

ADVISER: ASSOCIATE PROFESSOR HOWARD AL CHATTERTON _\

The Coast Guard is inves.igating the utility of a small tions at the beam were also recorded. These data were ':-
waterplane area twin hull ship tor buoy tending. Two used to evaluate a computer program by which -
possible ship contigurations were dvnamically motion records are ditterentiated twice to obtain "“'-

modelled and tested in waves in the Hydromechanics acceleration. The results were presented at a meeting 1
Laboratory’s 380-toot towing tank. Deck edge motions ot the Chesapeake Section of the Society ot Naval -
at the bow and beam were measured. and accelera- Architects and Marine Engineers. =
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NAVAL SYSTEMS ENGINEERING

Freeing Forces for Stranded Ships

RESEARCHER: MIDSHIPMAN 1/C MICHAEL R. MUNDT

ADVISER: ASSOCIATE PROFESSOR THOMAS H. DAWSON -:':4

This research involves measurements of the forces aground, contact area and soil cohesion and, ultimate- -

needed to free small-scale ship models grounded on ly, improve the Navy's ability to predict the freeing
clay bottoms. The objective is to determine the rela- forces needed for ships grounded on clay (muddy)
tionship existing between freeing force, weight bottoms.

Development of Theoretical Damaged Ship Stability
Calculations — Part II: Satisfaction of Intact and
Damaged Stability Criteria

RESEARCHER: MIDSHIPMAN 1/C DON W. NOBLES
ADVISER: PROFESSOR RAMESWAR BHATTACHARYYA

This semester’s research was a continuation of last
semester’s theoretical calculations for damaged stabil-
ity. The work for the second semester began with the
use of a second method for the calculation of the
damaged ship’s stability in waves. Using this aP/9Z
method, which involves partial differentiation of the
wave pressure equation to yield the pressure distribu-
tion on the hull, the trim and heel conditions were

determined for equilibrium in a wave. The wave had
its crest at the amidship section of the box-shaped
lighter, which was employed for simplicity in all of
the semester’s calculations. (The box-shaped lighter is
of the same dimensions and damage as the lighter used
for last semester’s calculations.) This method yielded
results which were exactly equal to last semester’s
more conventional but more tedious method.

Dynamic Responses of Offshore Structures

RESEARCHER: MIDSHIPMAN 1/C DONALD P. REIS
ADVISER: ASSOCIATE PROFESSOR THOMAS H. DAWSON

This research involves measurements of the dynamic
deflection of a small-scale test structure in waves of
varying heights and periods. The objectives are (1) to
determine the adequacy of existing engineering

methods for predicting dynamic response, and (2) to
determine drag and inertia coefficients for comparison
with existing published data.

Pneumatic Wave Energy Conversion

RESEARCHER: MIDSHIPMAN 1/C DAVID W, SAsA
ADVISER: PROFESSOR MICHAEL E. MCCORMICK

This project dealt with the pneumatic wave energy con-
version capture chamber. An eight-foot cylinder fixed in
the 380 foot wave tank at the U. S. Naval Academy was
used. A series of waves were run against the cylinder
with data being collected on pressures and wave heights

in the cylinder, wave heights outside the cyvlinder. and
air velocity exiting the cylinder. The tinal test used a
Bretcschnieder wave spectrum. All data were analyzed to
determine the pertormance of this particular wave energy
conversion device.
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Publications

BOCK, Arthur E., Professor Emeritus, “U. S. Naval
Academy Dairy Farm Energy System Maintenance
Program Development,” Division of Engineering and
Weapons Report EW-29-82, November 1982.

The report gives historical background supporting the
need at the U. S. Naval Academy Dairy Farm for an
energy system maintenance program and includes the
initial increments of an energy system maintenance
program.

CHATTERTON, Howard A., Associate Professor,
“U.S. Coast Guard Wind-Class Replacement
Icebreaker,” Marine Technology. 19 (October 1982),
387-399.

The general requirements for a wind-class replacement
icebreaker are presented. The design of the vessel with
these requirements are also presented together with a
discussion of the icebreaker synthesis model which
was used to identify the design problem solution. The
chief characteristics and some of the features of the
design are included.

DAWSON, Thomas H., Associate Professor, Offshore
Structural Engineering, Englewood Cliffs, New Jersey:
Prentice-Hall, Inc., 1983.

This book is intended primarily as an introduction to
the structural engineering of fixed offshore platforms
and deals with basic structural theory as well as those
aspects, such as wave loading, pile support, and
dynamic response, that are of special importance to
the subject.

The presentation is developed entirely trom fun-
damentals acquired from basic undergraduate courses
in engineering mechanics. The mathematical level is
similarly limited to that obtained in conventional
calculus and differential equations courses.
Throughout the book, discussions of theory are
followed by numerical examples designed to clarify
details and illustrate proper applications.

A general introduction is followed by chapters on
the structural theory of trusses and frames, the
environmental loadings that can exist on oftshore
plattorms, the static analysis ot ottshore structures,
and analysis of foundations ot such structures. A tinal
chapter includes more detailed topics, such as time-
dependent joint loadings from wave torces, multiple-
degree-ot-treedom dynamic analysis, dynamic
respe ~se to irregular random seas, and response ot
offshore structures to earthquake foadings.

DAWSON, Thomas H., Associate Professor, co-
author, “Preliminary Studies of Line Pull Needed to
Free Stranded Ships,” Division of Engineering and
Weapons Report EW-23-82, September 1982.

Preliminary results of small-scale model studies on
stranded ships are presented. Tentative freeing-torce
relations for ships stranded on sand and clay bottoms
are proposed, based on these studies. For sand
bottoms, the relation is the usual friction equation,
with a coefficient of friction of 0.38. For clay
bottoms, a similar friction relation is found to hold
when the weight aground divided by contact area is
less than about 64 percent of the soil cohesion. The
friction coefficient in this case is about 1.6. For values
of weight aground divided by contact area greater
than 64 percent of the cohesion, the freeing force does
not obey a friction relation, but rather is proportional
to the contact area, the proportionality factor being
the soil cohesion.

JOHNSON, Bruce, Professor, and Thomas C.
GILLMER, Professor (retired), Introduction to Naval
Architecture, Annapolis: U. S. Naval Institute Press,
1982.

The engineering fundamentals of naval architecture
are emphasized in this basic textbook. The book
develops such topics as ship geometry, strength, and
stability, submarine-hydrostatics, ship hazards and
vulnerability, and ship hydrodynamics. This
generously illustrated volume includes numerous
example problems and suggestions for additional
study. A concise overview of the technical aspects of
ship design, it is useful both as an undergraduate text
and as a convenient reference for professionals
concerned with the design ol naval vesscls.

MAYER, Robert H. Assistant Professor, co-author,
“Coping with Uncertainty in Unit Price Contracting,”
Journal of the Construction Division, ASCE. 108
(September 1983), 379-389.

Unbalancing of unit price proposals is widely used to
improve cash tlows and the competitiveness ot a
tender. Such practices can alter a contractor's risk
tavorably or otherwise. This paper is concerned with
selecting unit prices which achieve a balance between
maximizing the present worth ot protit and
minimizing potential contractor loss due to quantity
mis-estimates. A quadratic programming maodel i<
devised to determine optimal unit prices and an
example illustrates teatures of implementation.
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:" McCORMICK, Michael E., Professor. co-author, McCORMICK, Michael E., Protessor, “Evolution of
- “Pneumatic Wave Energy Conversion,” Proceedings of an Ocean Engineering Mechanics Course,” Procecedings
( : the United States China Energu Resource and En- of the ASEE Aunual Conference. 1983 Vol. 2,
n vironment Sympositn. November 1982, 655-657.
\.:: Wave energy conversion using the pneumatic system The evolution of the Ocean Engineering Mechanics
- is discussed. The performance of the system is shown (QEM) course at the United States Naval Academy is
< to be optimized by both tuning to a desired wave discussed. In tourteen years the course bas expanded
Y period and imp€dance-matching. The desired wave from a Foncentrdtmn on m(\nochrm"ndt'lc wave
period may be either that of the local swell or the mechanics to a coverage ot mechgqncs in both r('glxldr
X period corresponding to the peak of the wave energy and r.andom seas. ,Thc course as It 1s now mug‘ht"s
-~ . R . described along with the background and specialized
< spectrum. Air compressibility is shown to be an im- il . which < he OEM course
'J.: portant factor in the tuning process. By reducing the anciflary courses which support the course.
I air volume above the oscillating water column, the
o9 natural period of the system is reduced. McCORMICK, Michael E., Professor. co-author, “Air
The turbine system found to be most suitable to Driven Counter Rotating Wave Turbine: Modeling
. the pneumatic system is the McCormick counter- and Test Development,” Proceedings of the 5th Miami
. rotating turbine. Since the turbine operation is un- International Conference on Alternative Encrgu
" affected by changes in flow direction, it requires no Sources. 1983.
. rectifying flaps or valves which are subject to fouling. . .
‘opn A prototype Pneumatic Wave Energy Conversion
:-" (PWEC) device that utilizes a wave-compressed air supp-
N McCORMICK, Michael E., Professor, "“Analysis of ly f:oupled to a pair ofrcounter-'.rotating turbint.'s hgs been
ye Optimal Ocean Wave Energy Conversion,” Journal of built. Each turbine shaft has a fixed rotation direction,
A Waterway. Port, Coastal and Qcean Engineering, 109 and a gearing system is used to combine the output and
3: (May 1983), 180-198. drive an electric generator. The Johns Hopkins Universi-
“u ty's Applied Physics Laboratory (APL) has performed
::- The performance of two single degree-of-freedom systems engineering analyses of the prototype PWEC
X systems — the heaving vertical circular cylinder and device in order to prepare for a proposed at-sea test. As
the vertical oscillating water column — are a result of these analyses, required modifications and ad-
e theoretically studied. The systems are optimized by ditions to the existing PWEC prototype unit, equipment
) using impedance-matching at the design frequency. and control systems ha"_‘f been specified and necessary
! This frequency is that of the peak of the wave energy charact.en'zation and premstallatioq testing requirements
.- spectrum in a wind generated sea. The results show determined. A nur{\erlca] model of the combined hydro-
hat the optimized system acts as a strong antenna and thermodynamics of t,he, PWEC capture chamber has
- t ¢ oplimizec 5y L been developed and predictions of resonance frequency
attracting significantly more wave power than is I - ) :
o i g ) . and amplification factor of the oscillating water column
2 incident in its body dimension. As the diameter of the in the capture chamber have been compared with a
P s system is increased, the draft of the device is de- fimited amount of experimental data. The model
2 creased. Thus, there is a size limit for each design sea. demonstrates resonance with predictions that are in
- Furthermore, there is also a lower limit of the qualitative agreement with the data. The numerical
T diameter of the device operating in restricted waters. model has been used to study the generated power as a
. Because of the strong antenna effect, relatively small function of the capture chamber geometry and wave
systems can be effectively used, making the optimized resource parameters, and to make performance predic-
::. wave energy conversion system cost effective. tions for a potential ocean platform test at Ioint Mugu,
California. System operational requirements and pertor-
;._.. McCORMICK. Michael E.. Professor, “The Deter- mance estimates are presented and discussed.
> mination of the Directional Spectrum from Cross-

Correlation Wave Measurements,” Division of

1 M P N e
Engineering and Weapons EW-14-83, April 1983. NEHRLING, Bruce C., Associate Protessor, co-editor.

“Computer Applications in the Automation of
Shipyard Operation and Ship Design, IV.” Iro-
ceedings of the IFIP IFAC Fourtlt International Con-
ference. North Holland Publishing Company, Amster-
dam, The Netherlands, 1982.

,

v
.
.

The method of determination of the directional spec-
trum of a wind-generated sea using the results of
cross-correlation measurements is described. From
sparse correlating data, a mathematical torm of the

-

cross-correlation tunction is assumed. The convolu-
tions of the function result in an expression for the
directional spectrum in which the spreading function is
a function of both direction and trequency.

ICCAS '82 is the tourth in a series ot tri-annual con-
terences on the interrelated subjects of computer-aided
ship design and computer assisted <hip production.
The three previous conferences were held
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in Japan (Tokyo. ICCAS '73). Sweden (Gothenburg,
ICCAS '76), and Scotland (Glasgow, ICCAS 79). The

A hypothetical reliability parameter is an estimate ot
the tuture value of reliability the parameter will have

it a given improvement project is implemented. The
ditterences in the historical and hypothetical reliability
parameters show the resultant increase in plant
equivalent availability tactor that results trom the im-
provement project under study.

Included in this paper are a description ot the data
requirements ot AIM, the most pertinent AIM equa-
tions, and a discussion of the seven steps needed to
perform an AIM analysis. Using GADS-type data and
the AIM equations, an example is presented that
shows the increase in plant equivalent availability tac-
tor resulting trom an improvement project. Combining
this calculation with a cost ‘benetit analvsis, a utility
engineer can evaluate the merits of this improvement
project.

purposes and eventual results of these three con-
ferences were to provide the international maritime
community with a torum ftor the exchange ot ideas,
experiences, and tuture expectations tor the applica-
tion ot computers to ship design and construction.
The goal of ICCAS ‘82 has been to continue this im-
portant service.

NELSON, Martin E., and Clyde C. RICHARD,

Associate Protessors, “The Availability Improvement
Methodology - An Overview,” 10th FDM. RAM Con-
terence, Montreal, Quebec, Canada, 24-27 May 1983.

In recent years, the subject of utility power piant pro-
ductivity and reliability has received significant atten-
tion from the federal and state agencies and from
within the utilities. As part of its program to help im-
prove electrical power plant productivity, the U. S,
Department of Energy (DOE) has developed a
methodology for evaluating productivity improvement
projects. This paper presents a simplified overview of
this methodology called the Availability Improvement
Methodology (AIM), which provides a systematic ap-
proach for prioritizing plant improvement projects.
Combining the results obtained from AIM with a
cost/benefit analysis, a utility engineer can evaluate
the merits of perspective plant improvement projects.

RICHARD, Clyde C., Associate Protessor, et. al.,
“Seawater Biofouling Countermeasures for Spirally
Enhanced Condenser Tubes,” . CHEM.E Symposium
Series No. 75, 22-23 March 1983, England, 200-211.

The effect of condenser tube surface enhancement on
biofilm accumulation and heat transfer was evaluated
for stainless steel (AL-6X) and pure titanium (CP-2)
tube material in natural seawater. Both smooth and
spirally grooved enhanced tubes were installed in elec-
trical heat transfer monitoring devices which provided
real time digital measurements of biotilm resistance
under simulated condenser conditions. Biotouling rates
were determined for equal pressure drop and equal
velocity conditions between the smooth and enhanced
tubes. A series of tests for three seawater cooling
velocities demonstrated the effectiveness of tresh-water
lay-up. high-velocity flushing, and chlorination clean-
ing.

NELSON, Martin E., and Clyde C. RICHARD,
Associate Professors, co-authors, “The Availability
Improvement Methodology (AIM) for Evaluating
Power Plant Improvement Projects,” 1982 Joint Power
Conterence, Denver, Colorado, October 1982.

The Availability Improvement Methodology (AIM)
presented in this paper describes a method for
calculating the increase in the power plant equivalent
availability factor resulting from a proposed improve-
ment project. AIM uses the recently developed [EEE

RICHARD, Clyde C., Associate Protessor, “Results of
Oil Separation Analysis Program.” Division ot Engincer-
ing and Weapons Report EW-5-83, January 1983.

ro definitions, along with other reliability parameters for One method for removing oil trom an oil water mixture
v establishing unit availability and pertormance. Addi- is to use a gravity, paralle! plate separator whose opera-
:&'- tionally, AIM calculations are based primarily on data tion depends on the ditterences in the specitic gravity ot
"~ being collected tor the Generating Availability Data the tluids to be separated. To enhance the operation ot
L System (GADS) ot the National Electric Reliability this separator, banks of vertical and or horizontal plates
L Council. Many utilities are presently collecting equip- are used to coalesce the oil and allow it to rise in large
;:" ment outage data on the GADS Performance and bubbles to an upper chamber where it is removed.

..:.:: Event Report Forms. This data, it properly developed. To date, only limited analysis ot the physical

t is sutticient tor pertorming AIM calculations. phenomena that describes the operation ot gravity,

':' Once collected and sorted, this data is used to parallel-plate, separators has been pertormed. One

r. ¥ develop reliability parameters describing past plant research effort has led to the development of a computer
:'. operation. Based on assumptions concerning the effect program for predicting the concentration ot oil in the

of a specitic improvement project to increase plant output stream for variations in the inlet conditions,
production, hypothetical reliability parameters are separator geometry, separator size, mean oil droplet size
developed and compared to the historical parameters. etc.

]
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SARICH, Ace [., Lieutenant Commander, USN, “Ap-
plications of Permeable Membranes as Carbon Diox-
ide Scrubbers,” in The Characterization of CO. Ab-
sorbing Agents for Life Support Equipnnent. New

York: American Society of Naval Engineers, 1982, pp.

197-208.

The problem ot carbon dioxide in breathing gas is
described and the potential for permeable membrane
separators, or permeators, for carbon dioxide removal
{scrubbing) is presented. Basic membrane theory,
permeator design, and the use of permeators in
cascade systems is discussed. Gas selectivities and
permeabilities for candidate membranes are presented
in tabular torm. Potential permeable membrane ap-
plication is looked at in the areas of collective protec-
tion shelter (citadel systems). submarine atmosphere
control, air recompression and treatment chambers,
saturation diving systems, self-contained breathing
systems, and underwater habitats.

SARICH, Ace I., Licutenant Commander, and Edward -
H. KIDERA. Instructor, "Permeable Membrane
Recovery of Helium from Diving Gas.” rocecding-
from International Diving Swmposiun: New Orleans,
Louisiana, 7 February 1983, 89-100.

Helium can be reclaimed trom waste-diving gas by using
a small reliable device called a gas permeator. Helium is
enriched by means ot a thin membrane through which
helium permeates substantially faster than oxyvgen,
nitrogen, and a number ot other contaminants. High
quality helium is retained and other gases are exhausted.

Basic permeator theory and design criteria area
presented. Spiral wound cellulose acetate permeators
were analyzed for helium enrichment. Heliurn selec-
tivities, flux rates, pressure ratios, and efficiencies were
determined. The permeators were incorporated into a
proposed reclaim system and approximate system costs
determined. Results indicate that permeators otfer a sim-
ple, economical means of helium recovery.
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Presentations

DAWSON, Thomas H., Associate Professor, “Elastic LLOYD, Adrian R.].M., Visiting Research Protessor
and Visco-Elastic Solutions to Wave-Induced Sub- “Ship Motiors, Wind, and the Helicopter. U'SNA
bottom Movements,” Research Conference on Sigma Xi Club, Annapolis, 16 February [0383.

Seafloor Stability of Continential Margins, Bay St.

Louis, Missouri, 12-15 October 1982.
METCALF, John T., Associate Protessor. "Recent Ad-

vances in Underwater Surveys for Extension of Time

LLOYD, Adrian R.J.M., Visiting Research Professor, Between Drydocking,” Spring Meeting Star Sym-

“Progress Towards a Rational Method of Predicting posium, Society of Naval Architects and Marine

Submarine Manoeuvres,” RINA International Sym- Engineers, Washington, D.C., 7 April 1983.

posium on Naval Submarines, London, May 1983. TS
SARICH, Ace J., Lieutenant Commander, et. al.. "An L

LLOYD, Adrian R.J.M., Visiting Research Professor, Overview into Submarine CO. Scrubber Develop- - j‘

“Deck Wetness Experiments,” 20th ATTC, Stevens In- ment,” ASME Winter Meeting, Phoenix. Arizona, R

stitute of Technology, Hoboken, August 1983, November 1982. T

t?i

PP

LLOYD, Adrian R.J.M., Visiting Research Protessor, .:_
“Deck Wetness Research,” USNA Hydromechanics ":
Laboratory Seakeeping Seminar, Annapolis, 13 Octo- :’4
ber 1982, oY
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2 DEPARTMENT OF

: Weapons and Systems A
Engineering 8

) ~ A
- PROFESSOR CHARLES F. OLSEN ’
.:-s CHAIRMAN

- e
8 e
~ he Weapons and Systems Engineering

{' Department provides and maintains

o an environment in which research

- activities contributing to the profes-

J sional growth of the faculty and out-

. standing midshipmen flourish. Such research, in :
addition to keeping both faculty and midshipmen .

> abreast of today’s rapidly advancing technology, -

5 ultimately improves the academic environment by JONNR
[~ providing examples of, and solutions to, existing S
' problems. Where research is based on problems v
- posed by the U. S. Navy, the association causes oy
the academic environment to be more relevant to -
the professional development of midshipmen. Ny
N Faculty research is regularly undertaken by _

nearly all civilian members of the Weapons and
Systems Engineering Department and on occasion sl |

S by some military members as well. Funding for
A research activities is available from several T
» sources, including grants or contracts from f:‘-:.'j
- various federal agencies as well as funding support ; ::-".:
r from within the Naval Academy. Current con- oS
q tracts have been made by faculty members with )
the Naval Surface Weapons Center at White Oak ‘
o and Dahlgren. Excellent faculty and midshipmen S
- research relations have additionally been R
::: established with the David W. Taylor Naval Ship

Research and Development Center, Annapolis
: i Laboratory.
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Sponsored Research

AEGIS Doctrine Study

RESEARCHER: ASSOCIATE PROFESSOR C. GEORGE BROCKUS
SPONSOR: NAVAL SURFACE WEAPONS CENTER, DAHLGREN

In the AEGIS combat system, the decision-making because it is quite complex and interdependent, it is

procedures have become very rapid and parallel in very difficult to fabricate and judge for completeness a

nature. In many cases human intervention takes the set of doctrine statements.

form of forbidding actions recommended automatical- As a result of an intensive study of the systems and

ly by the computers in the various components of the their doctrine capability, it has been decided to build a

system. Each of the three main components, the Radar functional simulation of the AEGIS Combat System, and e
system, the Command and Display system, and the to evaluate the performance of sets of doctrine \.
Weapons Control system, has its own computer con- statements utilizing a new technique from the field of Ar- 4oy
trol system, and each processes a set of IF (Conditions tificial Intelligence known as Genetic Algorithms. This ef-
are met) THEN (Take the appropriate Action) doc- fort will continue into Fiscal Year 1984, with the Simula- <
trine statements. Since that facility is new, and tion to be programmed in the new DOD HOL Ada. e

Magnetoelastic Strain Gauge

RESEARCHERS: ASSOCIATE PROFESSORS ROBERT DEMOYER, JR. AND E. EUGENE MITCHELL
SPONSOR: NAVAL SURFACE WEAPONS CENTER, WHITE OQAK

Magnetoelastic ribbon is a metallic substance with no around the ribbon. Experimental results have shown

crystalline structure. When annealed in a magnetic the ribbon to act as a strain gauge with a gauge factor

field, it attains a strong coupling between mechanical three orders of magnitude greater than that of a

and magnetic properties. Stress applied to the ribbon typical resistive strain gauge. On-going research is be- )
produces a change in magnetic permeability, ing conducted to eliminate undesirable drift apparently E
measurable as a change in inductance in a coil wound due to the ribbon bonding agent. -

1

!AI'IJ.

Application of Stochastic Optimal Control
to Networks

RESEARCHER: ASSISTANT PROFESSOR RICHARD V. HOUSKA
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

:’.".".'.‘
At g

”

e Y

A statistical approach to solving network routing problems shortest path can be transformed into one ot tinding an ::

is investigated. By relating distances between nodes in a optimal control. This method of finding an approximate .
network to transition probabilities in a discrete state, solution to the shortest path problem can be programmed Se
discrete time Markov Process, the problem of finding a easily on a digital computer and is numerically etticient. -

TR
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Power Line Carrier Systems

RESEARCHER: ASSOCIATE PROFESSOR OLAF N. RASK
SPONSOR: NAVAL SURFACE WEAPONS CENTER, DAHLGREN

Power line carrier systems are intended to be used to
replace dedicated signal lines in transmitting control
signals around a ship. This concept has been in use for
many years in commercial power generation and is
now being considered for shipboard use. The work
last summer included the study of four presently
available systems and the measurement of their perfor-
mance. Also, it includes a study of the power cables

as transmission channels. The three phase power lines L
support two modes of propagation. One is termed the - _
symmetric mode and the other is termed the difference T
mode. Each mode has a different phase velocity and a
different impedance. Expressions for the reflection
coefficients associated with the 60 Hz generators and
the 60 Hz loads were formulated. Coupling between .
the modes was studied. :

Dynamic Models of Regenerative Cycle
Gas Turbine Engines

RESEARCHER: ASSISTANT PROFESSOR JERRY W. WATTS
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

The addition of a heat exchanger to a gas turbine engine
to reduce fuel consumption by using exhaust heat can
result in transient problems for the engine. For example,
in a drop load, overspeed condition, a heat exchanger
would aggravate the situation.

A dynamic model is being developed which will in-

likely that special controls will need to be developed to
protect regenerated gas turbine engines from some of the
transients which may occur. Work achieved so far in-
cludes a simple (i.e. short computational time) dynamic
model of a heat exchanger and incorporation of a

20-page computer model of Detroit-Diesel-Allison’s fuel
vestigate this problem. The model will effectively control into an in-house gas turbine model, which was kn‘;
simulate any gas turbine engine including intercooled made to function properly. x
regenerative engines and variable geometry engines. It is

‘l-l"-..
F'3 ...
Y

Stability Enhancement of a Flexible s
Robot Manipulator

RESEARCHER: MIDSHIPMAN 1/C THOMAS D. LOOKE
ADVISER: ASSOCIATE PROFESSOR KENNETH A. KNOWLES
SPONSOR: TRIDENT SCHOLAR PROGRAM

A computer software programming technique was
developed to compensate a highly oscillatory robot
system controlled by a bang-bang input. The assump-
tions that the system was linear and had lumped
parameter characteristics allowed a fifth order,
simplified dynamic model to be derived. Analysis
using trequency response methods led to turther
simplification of the model to a third order system.
Based on the third order model, a technique was

developed which would compensate the system with a
form of a deadbeat control. Simulation of the model
driven by the compensated bang-bang input verified
the deadbeat response. The technique was im-
plemented on an 8080-based microcomputer system,
which controlled the input. Actual system response to
the compensated input was observed to be essentially
free ot the undesirable oscillatory motions, thus
yielding an apparently rigid system.
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Independent Research f

Genetic Algorithms and the Traveling Salesman
RESEARCHER: ASSOCIATE PROFESSOR C. GEORGE BROCKLU'S

Genetic Algorithms, a new search technique trom the The combination ot these disparate techniques,
field of Artificial Intelligence, were combined with an working together to satisty a common goal, provided
Optimal Control method recently developed tor a new and very time-etticient technique tor providing
Stochastic Control Systems in order to search for op- approximate (sub-optimal) solutions tor an historically
timum paths in the context ot the Traveling Salesman very ditticult (in terms ot time of computation)

Tours. problem.
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5 esearch Course Projects
Robot Control Designs and Algorithms
RESEARCHERS: MIDSHIPMEN 1/C BARBARA A. BELL, CHERYL A. DOLYNIUK, RANDALL L. FUCHS,
WiLLIAM B. RAMSEY, AND DALE T. WALTER
ADVISERS: ASSOCIATE PROFESSORS ROBERT DEMOYER, KENNETH A. KNOWLES, E. EUGENE MITCHELL,
AND ASSISTANT PROFESSOR JERRY W. WATTS
The goal of this project was to develop fundamental 2. Two physically difterent joystick-based pen-
control accessories and control algorithm software dants were developed tor use in manually controlling
packages to provide a foundation upon which future the RHINO for use as a teleoperator, or for “teaching”
robotics research can build. The test vehicle was a a specific sequence of motions and coordinates. Soft-
small commercial six-axis, single speed, electric drive, ware, including the track and display programs, was
rotary-joint table-top robot arm (RHINO XR-1). The developed for use with the pendants. The single
control computer was an 8080-based, 64K byte joystick pendant utilizing a trigger switch for end-
memory, disk drive microcomputer operating under effector control and a thumb switch for shifting
CP/M. Compiled Microsoft BASIC was used as the joystick control between three groups of two axes
computer language, because of the ease of develop- each appeared to be more effective in controlling the
ment utilizing interpretive BASIC, and the fact that RHINO than the two-joystick-two-hand control pen-
the final programs, when compiled, executed with ap- dant.
proximately 90% or more of the speed of similarly 3. A PDP-15/EAI-681 hybrid computer-based
compiled microsoft FORTRAN programs. After graphics and simulation package of software was
developing a set of fundamental robot control, coor- developed for real-time computer study of the
dinate transformation, and safety programs as a RHINO. An interface to the robot was also im-
group, each participant undertook one of the follow- plemented, thus providing the basis for future hybrid
ing specific projects: computer-based compensated control of the RHINO,
1. A software package was developed to enable the or similar robots.
RHINO to type out arbitrary messages on the con- 4. Several collision avoidance algorithms were in-
trolling computer’'s terminal keyboard. A special vestigated by computer simulation to lay the ground-
orientation initialization routine was developed to per- work for future multi-robot control research. A
mit the subsequent use of pre-stored key location computer-controlled vertically moving obstacle, termed a
coordinate data. Lack of tactile sensors and the “vertiveyor,” was developed to provide a standard robot
tendency of the RHINO to destroy itself when task impediment for comparing the performance of
physically restrained required the development and various collision avoidance algorithms. No algorithms
use of a spring-loaded typing wand. were actually implemented on the microcomputer.
Voice Activated Telephone Dialing System
e RESEARCHER: MIDSHIPMAN 1/C CrAIG HusA
o ADVISER: ASSOCIATE PROFESSOR OLAF N. RASK
'l The project up until this time has consisted of a study logarithmic manner between 200 Hz and 3000 Hz have e
- of the properties of the human voice in time and fre- been designed. Circuit boards have been built and the “
! quency, of telephone circuits, and of the various filters are now being assembled and tested. A dialing ! ~
o telephone chips which are available to replace discrete chip, the Mostek MK5173, has been selected and A
A components. Ten band-pass filters distributed in a ordered. ::-:
- i
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Artificial Intelligence in Self-Learning
.
Problem Solving Methods
RESEARCHER: MIDSHIPMAN 1. C JOEY MILLER :',’
ADVISER: ASSISTANT PROFESSOR RICHARD V. HOUSKA Ky
This research investigates the problem of developing in the course of solving any problem to which the R
an “intelligent” problem solving procedure which can procedure is applied. To date the results ot this X
both be programmed easily on a digital computer and research include the development of a general
applied to a variety of problems of potential interest algorithm in the form of a detailed process tlow chart;
to the U.S. Navy. To a certain extent the approach the development of a digital computer program in
taken is similar to one known as the Graph BASIC, which implements the algorithms and applies K
Transverser, a method for finding paths through net- it to playing a game of Tic-Tac-Toe; and some -3
works efficiently, introduced first in 1965. This is preliminary results of how the algorithm can be com- '_
combined with a so-called “backtrack” analysis com- bined with good methods for obtaining approximate .
\ ponent to give the overall procedure memory and the solutions to exponential time problems such as tinding .
‘ :. " ability to discriminate between good and bad moves the shortest path connecting N points. -
: .‘1:,_. -
x:_\.' -~
TN =
ANAN
AN
r
b
' i
o s
S -
‘-f.; -
Aty 2
W™ It
- =
\ - -
':':ﬂ:' .:
-(--. .~
LRAN .
o ;
.. -
I....\. N
4
"
o .
B2 -
R N
s 8
*.\‘.- .
[ .‘“::-": :\.
t-- ..' .
L4
o =
o R\
° L n..
a7 .,
o .
~3

70




‘e

et
RN AR
PR

.
.

R Y

.
a’e’s
s

2

a's a8 o

NN NNy

=

SN s

L

"o

. e L'.\’

AR R
e

PRI N MOV Y
WU @SS

WEAI'ONS AND SYSTEMS ENGINEERING

Publications

HOUSKA, Richard V., Assistant Professor, and C.
George BROCKUS, Associate Professor, “Stochastic
Optimal Control Applied to Deterministic Network
Problems.” Modeling and Simulation, 13 {(November
1982), 429-435.

A stochastic optimal control model is used to solve
certain minimum path and minimum transit time
problems in networks, including a version of the
famous traveling salesman problem. The cor-
respondence between a stochastic control model and
deterministic problems is established by considering
the minimum expected time optimal control as a per-
mutation of system states which is equivalent to the
shortest path through the network. In addition, a
computationally efficient algorithm for tinding the op-
timal control is developed and used to provide
numerical results for several example problems. The
algorithm itself can easily be programmed on a digital
computer.

MITCHELL, E. Eugene and Robert DEMOYER, Jr.,
Associate Professors, et al., “Force Feedback Sensors
for Robot Adaptive Control,” Proceedings of the
Fourth Meeting of the Coordinating Group on
Modern Control Theory, Part I, Qakland University,
Rochester, Michigan, October 1982, pp. 1-22.

This paper describes the Naval Surtace Weapons
Center (NSWC) Program for developing high pertor-
mance, simple, rugged, cost ettective magnetoelastic
force feedback sensors tor robots and machine tools.
Also, NSWC has designed magnetic circuits which are
easily adapted to force feedback sensors. In this
paper, magnetoelastic materials are described along
with the properties that make them potentially such
outstanding force feedback sensors. Following this, the
NSWC Program is detailed, including advances in
materials research, in simple, low cost electronic and
magnetic circuits, and designs for torce feedback sen-
sor modules. The results are in the public domain.

MITCHELL, E. Eugene and Robert DEMOYER, Jr.,
Associate Protessors, et al., “Outstanding Potential
Shown by Magnetoelastic Force Feedback Sensors for
Robots,” Sensor Review, (October 1982), 200-205.

This paper describes the Naval Surface Weapons
Center (NSWCQ) program for developing high perfor-
mance, simple, rugged, cost effective magnetoelastic
force feedback sensors for robots and machine tools.
The paper includes a description of the magnetoelastic
materials and the properties that make them outstand-
ing candidates for force feedback sensors. Also, in-
cluded are some details on some of the low cost elec-
tronic and magnetic circuits.
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BROCKUS, C. George, Associate Professor, “Shortest
Path Optimization Using a Genetic Search
Technique,” Fourteenth Annual Pittsburgh Conference
on Modeling and Simulation, Pittsburgh, Penn-
sylvania, 21-22 April 1983.

DEMOYER, Robert Jr., Associate Professor, and E.
Eugene MITCHELL, Associate Professor, “Force Feed-
back Sensors for Robot Adaptive Control,” Fourth
Meeting of the Coordinating Group on Modern Con-
trol Theory, Oakland University, Rochester,
Michigan, October 1982.

HOUSKA, Richard V., Assistant Professor, and E.
Eugene MITCHELL, Associate Professor, “Design and
Analysis of Optimal Observers Using 3D Graphics,”

.
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Presentations

Fourteenth Annual Pittsburgh Conterence on Model-
ing and Simulation, Pittsburgh, Pennsylvania, 21-22
April 1983.

MILLER, Joey, Midshipman 1 'C and Richard V.
HOUSKA, Assistant Protessor. A Selt-Learning
Method for Solving Shortest Path Network
Problems,” Fourteenth Annual Pittsburgh Conterence
on Modeling and Simulation, Pittsburgh. Penn-
sylvania, 21-22 April 1983.

WATTS, Jerry W., Assistant Professor, “Simulation
of a Linear Time-Varying Deterministic Control Prob-
lem,” Fourteenth Annual Pittsburgh Conference on
Modeling and Simulation, Pittsburgh, Pennsylvania,
21-22 April 1983.
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- or faculty members and midshipmen
majors of the English Department,
Academic Year 1982-1983 was a vintage -
5 year for literary research and scholarly :-;
l:.'f-‘ publication. Two sponsored projects, -
with support from the Naval Academy Research
o Council, were underway: work toward an il-
4 lustrated scholarly edition of the autobiography of
s a seventeenth-century Spanish soldier-of-fortune,
-: and completion of a computer-generated concor-
e dance of Tennyson’'s poetry. Sponsored by the
- Trident Scholar Program and directed by an
English faculty member, Midshipman Mark
( Gorenflo completed a study of John Milton and
R the “New Philosophy.”
o Independent (non-funded) research, with 27
:-.' projects in progress, included such varied topics as
Dy enchantment in nineteenth-century English
‘o literature, seafood and strategy in Elizabethan
" England, rhetoric, improving writing, and
. Renaissance women. English writers studied in- g
--:_‘ cluded James Bryce, Thomas Carew, Joseph Con- X
‘. rad, Robert Graves, John Milton, and Alfred, -
-2 Lord Tennyson. The works of American authors N
. Robert Hayden, John Pendleton Kennedy, Her- .::-.
s man Melville, William Stryon, and James Wright e
s . were among topics investigated. One faculty 'y
- member was at work on a novel and completed o
" several short stories. s
N Twenty-eight articles were published in protes- ol
".'-.‘ sional journals, and two bibliographies and con-
'__ tributions to an international bibliography were -
) completed. Eighteen presentations were made by .
= Department members at sessions  of literary ==
organizations. Ten research course projects were .
e completed by English majors, under the direction
O ot English taculty members.
S Research, critical  investigation, and  creative
"' writing by members of the English faculty enhance the
A quality and vitality of instruction in the classroom as g
well as the scholarly reputations of those involved and -
:1 the Naval Academy they represent.
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Sponsored Research

The Life of Captain Alonso de Contreras

RESEARCHER: LIEUTENANT COMMANDER C. HERBERT GIrLiaND, USNR
SPONSOR: NAVAL ACADEMY RESEARCH COUNcl

The researcher is preparing a tully annotated and il-
lustrated edition of the book-length autobiography of
a Spanish protessional soldier who served as a galley
captain for the Knights ot Malta and as an intantry
officer in the Spanish Army, during the period
1595-1630. His voyages took him throughout the

Mediterranean and to the Caribbean. His picaresque
narrative compares interestingly with the tiction ot the
time and, with proper annotation, will provide a
valuable picture of evervday military lite and small-
unit operations during the period covered.

A Computer-Generated Concordance
of Tennyson’s Poetry

RESEARCHER: MAJOR LAURENCE W, MAZZENO, USA
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

This ongoing project, begun in 1980 with support
trom the Naval Academy Research Council, will
culminate in the production of a new concordance to
the works of Altred Tennyson. The new edition of
Tennyson's poetry, forthcoming from Longman’s Press
and edited by Christopher Ricks, is being used as the
base text for the project. The text is entered into
memory and then the WATCON (Wat-~rloo Concor-
dance) program is used to arrange data into the

desired tormat and to produce statistical summaries ot
word frequency. omitted words, line lengths, ete.
During the vear representatives from Western Ontario
University in London, Ontario, Canada. asked toin-
clude this work with their work on the poet Robert
Browning in a major project to comple'~ concordances
to the major Victorian poets; the tinal work will be
published as part of the Cornell University Concor-
dance series.

Milton and the “New Philosophy”: A Literary-Historical
Examination of the Sciences and the Humanities in
Seventeenth-Century England

RESEARCHER: MIDSHIPMAN 1 C MARK GORENFLO
ADVISER: ASSOCIATE PROFESSOR JOHN C. WOOTEN
SPONSOR: TRIDENT SCHOTAR PPROGRAM

Empirical thinkers and scientists, known to the world
as the “New Philosophers,” challenged the toundations
ot sacial, political, and religious ideology in
seventeenth-century England. The researcher con-
ducted a historical-literary exploration ot the relation-
ship between science and humanity in the seventeenth-
century through research into botk primary and
secondary sources, Using the writings of Michel de
Montaigne, Sir Thomas Browne, Thomas Hobbes,
Abraham Cowley and Sir Francis Bacon as a
backdrop, this Trident Scholar then tocused his
research on the tigure of John Milton, a man deeply

involved in the political. religious, and literary issaes
ot his dav.

In Tohn Milton, he tound a poct who was con-
cerned with and sympathetic to the new scientitic in-
quiries and methods. He incorporated empirical con-
cerns with space and dvnamics inte his epic poetic
works, Above all. Milton was dedicated to changny:
society as he tound 1t imto a new . righteous Chostian
commonwealth i which empincal saence waded
the precepts of his taith and concern tor the dipnity ot
man. would plav an important thoueh not para
mount. role.
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Independent Research

The Significance of the Young Russian’s Book in
Conrad’s “Heart of Darkness” ;

RESEARCHER: ASSOCIATE PROFESSOR JAMES A, ARNOID '
This is a sequel to an article entitled "The Young Rus- require a careful examination ot their characters with o
sian’s Book in Conrad’s ‘Heart of Darkness.” ” The a view to determining what Conrad really wanted his .
tirst article identified the book as Nicholas Tinmouth's readers to think ot their teelings and attitudes. not on- -
An Inquiry Relative to Various Points of Seamanship, ly about the book but also about other characters in -
Considered as a Branch of Practical Science. The se- the story. It will also require a studyv ot contemporary —_—
quel will attempt to explain the strong appeal of the newspaper and magazine articles to detine British r‘:‘,!
book to the voung Russian and Marlow, the narrator public opinien about European operations in the Con-
and protagonist ot the story. Such an explanation will BO. .

Conrad’s Seamanship in “Typhoon”

RESEARCHER: ASSOCIATE PROFESSOR JAMES A. ARNOLD

Conrad's statement in his Author's Note to hand, some of Conrad’s data on ship course. direction L.
Tvphoon ' that “the particular typhoon ot the tale ot swell, and wind direction are inaccurate and con- e
was not a typhoon of my actual experience’” is tradictory. For example, it is impossible to determine o
cquivocal: it leaves open the possibility that there was whether the Nan-Shan s course is north or northeast, '.-
no tvphoon in kis experience. However, he has been though the latter is more likely. However, in that :i
quoted as saving later that 1 experienced another one case, the "cross swell trom the direction ot Formosa ms
in the Indian Ocean, and used my impression ot Channel” that the ship encounters should be coming -'_-:-
that . . .7 Indeed, the weather and sea conditions as trom dead ahead rather than broad on the bow and -
described in the story give an accurate bmpression ot would not cause the severe roll that the tirst mate T
such storms as now known and as described in late wants to moderate by heading “to the eastward.” In B
nineteenth-century books on weather and cvclonic tact. Captain MacWhirr, a keen abserver ot detail. =
storme available to Conrad. (It may be possible to says to his tirst mate that the swell comes trom ."
tind a book on seamanship of Conrad’s seagoing northeast. Apparently Conrad cared little about ac- "
period with a chapter on cvclonic storms such as the curacy ot technical detail in his description so long as
one Captain MacWhirr consulted). On the other its general impression was correct and ettective. e

The Geography of Conrad’s Eastern Tales

RESEARCHER: ASSOCIATE PROFESSOR JAMES A ARNOID L.
This research project is a complete survey ot the set- titied. nor has Samburan in Victory, On the basis ot
ting ot Conrad's castern tales with particular emphasis data in the novels themselves and a study ot detailed .
on Lord [ Tt will be partly based on the published map~ in atlases of the general arcas concerned it
work of Conrad scholars. However. the location of should be posaible to Jocate these places. e
Patusan i Lord Jon has not vet been correctIy iden- iq

Conrad’s Use of Names

RESEARCHIRG Assoc it PROFESSOR TAMES ADARNOTD
I'his study s an attempt to discern a pattern in Con- trion, Much data have been coltected. but the stada s -4
rad’s use of real and tictitious names and changes ot Sl an amorphous state. When data are complet .
names of persons, places, and <hips i Conrad s tic- it might lend itselt to computer analvs . I
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Styron’s Use of Melville In Sophie’'s Choice

RESFARCHER: ASSOCIATE PROFESSOR NEFH BERVAN

An outgrowth ot the investigator's teaching contem-
porary American literature. this project will explore
the various wavs in which William Styron consciously
uses Melville s Mobu [heh as source parallel in
Sophie < Chowoes Styron's narrator invites this com-
parison by invoking Melville's [shmael at the outset ot
the novel. In various complexs wavs Styron's novel s

an exploration ot the nature of evil - at times
allegorical, at times realistic - and thus recalls
Melville's exploration of the same abstraction throush
the contlict between Ahab and the white whale: The
project is still in an carly stage, but the comparison
seems clearly traittul.

Portraits and Personae: Characterization in

The Poetry of Robert Hayden

RESEARCHER: ASSOCIATE PROFESSOR FRED ML FETROW

The study was begun as part of a larger plan involved
in the preparation ot a monograph-length

biographical critical examination ot the lite, career.
and works ot Robert Havden. The specitic concentra-
tion on characters, both real and tictional, comes out
ot Havden's own recurrent and emphatic interest in
tharacte, portraval. Ultimately, a thorough knowledge
ot whom and how he characterizes should reveal mere
about the poet's priorities and technigques. The

methodology involves a categorization ot character
types, devolving into three major genres:

historical racial “heroes,” biographical sketches ot
ancestry and kin, and allegorical personae in partial
revelation of the poet’s own psyche. The results are
presently being written up and will appear as an ar-
ticle chapter in a book on the neglected black poet of
the era trom 1940-1960, to be published by the
University of Tennessee Press.

The Seventeenth-Century English Animadversion:
A Lost Genre

RESFARCHER: LIRUTENANT Contvtapi R O Hewsirt G

The animadversion was a literary torm ot considerable
importance during the sixteenth and seventeenth cen-
turies. Flourishing especially in the religious and
political pamphlet controversies of the period. it at-
tracted the talents of many of the tinest writers in-
cluding Tohn Milton, Tohn Dryvden. and Andrew
Marvell. The genre is now largely unrecognized. and
apparently no extended detinition of the term
“animadversion” or analysis ot the genre has ever
been undertaken. The investigator's analvsis vesults in
the detinition of “animadversion”™ as “a work of some

ANy IR USNR

length o attacking a previously published work, which
tollows the arpument of the previous work point by

pomt. Addisonally certain teatures trequently occar,

Phese include e the hiberal use of the opponent '«
own words 120 the suppestion that the opponent s
ctatements are deranged and or meaningless: (31 an
occastonal preoccupation with sceming!y trivial

points especially points of philolopy ar grammar: (4
an attack on the opponent < prose stvle: and (30 an at-
tack on the opponent ~ person otten involving a
biography or character of the opponent

Seafood and Strategy in Elizabethan England

RESPARCHER: LIFUTENANT ContaNDir Co Hirprk G ane JRUSNR

Fhe project is a study of an etlort by the Elizabethan
Ccvernment to enhance England's seapower by
oo Ly the diet of the population, Over a period of
s ranmme mto the Stuart period. @ series o
froval decrees required every person in
conaime tish one dava week and oncer-

coedave The purpose of this policy was

avowediv nor religions buat rather toincrease the size
of the Enghish commueroial fishing teet and hence the
pool of experienced seagomy: manpower that would be
available to man the navy im time of war. The
researcher s documenting this policy and explormg st
ctiectiveness and ramitications
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The Real “Selvagee” and Others of the Frigate Neversink

RESEFARCHER: PROFESSOR WiHTSON T HIEH N

['he best wav to dentity the ofticers ot the trigate
Uhrercd State - when Herman Melville was aboard as an
ordimary seaman (18 August 1843-14 October 1844 is
to evamine the signed entries in the otticial Log Book
ot the wovagc, Thisantormation, coupled with the
NMuster Roll of the ship and identitications made in a
bt cdition of IVinte Lachet tat the Mustic Seaport
Uibrary makes st possible to name with more predi-
wion than tormerly both otticers and men who <at as
croanals of many of the characters in White-Juchet.
Drevious adentitications. based en the Harrison
Rebarteon notes ina copy ob White-Jackhet. have long
Bocn well known: Thomas ap Catesby Tones as the
Commodore Tames Armstrong as the Captain: Tames
Fardner a- the Fiest Licutenant. Lt Bridewell™:

Latham Avery as "NMad Tack 7 and <o on. Robertson «
connection with the United States, however, was onls
tor the homeward-bound cruise, and his identitica-
tions are accordingly limited,

Lsing the method outlined above, it is now
possible to identity Acting Licutenant Frandis Winslow
as “Selvagee’ s Latham Avery as the Commodore’s
Flag-Licutenant: Lt. George W Robbins as both
Corporal Colbrook and the otticer-in-charpe ot the
Marine detachment: Geaorge Folger ot Nantucket,
captain of the torecastle, as possibly “Ushant ™ and
Midshipman George Tones as “Boatplug.” The suicide
later ot Lt. Robbins has a possibly important
conncection with one of the tinal chapters of Wit

Jachet.

Elegies on James Wright: Criticism and Confession

RESEARCHER: ASSOCIATE PROFESSOR Pt K. TAsoN

[he Tate Tames Wright was a “poet’s poet.” beloved
and respected byomany and o signiticant intluence on
many more. Upon his death, several praminent and
emerging pocts telt the need to express their sense of
Joss and their estimate of Wright's accomplishment.
Then elewies can be viewed, then, as a body of
intormal literary criticism that helps to tis Wright's

place in literary history. Traditionally, clegiac pocetry
has revealed as much about the writer as about the
subject. The death of an exemplary tigure is an
occasion tor the mourner to measure himselt. Through
an examination ot the elegios on lames Wright. the
researcher hopes to dlarity these two perspectives.

The Designs of Tennyson's Poetry

RESEARCHER: ASSISTANT PROFESSOR EEEN TEss TOHNSTON

I'his book-length study considers Tennyvson s career in
terms of the tour characteristic designs of his major
Jong poems, examiming: how cach is the product o a
gradual transtormation ol Romantic vomces, interests,
and tarms. The relationships between and amony
these tour desiens are addressed in the course ot the
studyvas are their characteristic rhetorical strategices
and central themes, The study aims to carity these
matiers as well as Teanveon s place in the history of

English poctry. It demonstrates the tundamentally
cthical goal of Tennveon's poetry. and its means of
accomplishment brictlv. through salvaging the torms
of Romantic poctry and changing: their rhetorcal
direction. Tennveon waorks to help the reader
accommodate fumacl! to dite within a tallen waorld an
imperative which proves to be as strenuous as the

Romantic quest for a new Jerusalem

This were a Medley: Tennyson's The Princess

RESEARCHER: AssisoaNT Provtasor Tirres Tiss Jonsston

The Droscocoas the least appreciated of Tennvson s
major works and also the one most descrving: of
revaluation  The poem s senre. stvle agery
charactenization, plot and narration can all e be
understood i relation to mediev, Medloy 1 the
tormal realization of the poem s central visgon

human potentialitey. both the individual~ and

cocety s and Tends el tothe celebration of thos
qualities Tennvaon woashed to attimme varciy
ncluiscceness encrey recoptivity and harmonmons
order, Ultmateds [l Dogs e progects tosvands
human bomys m <ocety an atiitude that soaselt o
medley aminture of hopetiiness and shepticism
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Studies in the Uses of Enchantment in Nineteenth-Century

English Literature

RESFARCHER: ASSISTANT PROFESSOR EILEEN Tiss TOHNSTON

Fairy tales tigure importantly in the major works of a
number of nineteenth-century English writers,
especially Tennyson, Dickens, and George Eliot. The
researcher has begun to investigate these authors” uses
of tairy tale plots, characters, imagery. and values,
and to tamiliarize herselt as well with the theory and
history ot the tairy tale as they are presented in

numerous articles and books. Ultimately <he hopes 1o
write her own book or artidles on the subject. It has
been part of the tocus of her course, "The Victorian
Frame ot Mind, " this year: the results ot this rescarch
are also evident in an article, currertly in dirculation
on Tennyeon's The Princess.

James Bryce and His American Friends: A Study of the
Anglo-American Intellectual Community in the Late
Nineteenth Century

RESEARCHERS: MAIOR LAURENCE W. MAZZENO, USA, AND PROFESSOR ATTAN B, LHCOWI T/

fames Bryvee, British Ambassador to America in
1907-1913 and author ot The American Com-
mioniwealtl, was a trequent traveler to America in the
1870-1000 period, and his acquaintances with various
tigures in this country provide a real insight into the
intellectual community of America during this period.
Some ot his correspondents and triends were men and
women who are now recognized as intellectual giants

of the period; others have been neglected. but their
contributions to American socicty were most valuable
at the time, and the researchers hope to “resurrect”
some of these tigures and present a portrait ot the
American intellectual community ot the period that
does justice to all ot the tigures who had a hand ir
shaping the American mind and character during this
periad.

Improving Writing Programs

RESFARCHER: ASSOCIATE PROFESSOR CHARLES 1. NOLAN, TR,

Because ot his position as chair of the Ad Hoc Com-
mittee on Communication Skills, the researcher did

rather extensive reading about various aspects of im-
proving writing programs. Especially important was

the research on Writines Across the Curriculum. on the

relationship ot literature and composition. and on
various other aspects ot the writing process. He ex-
pects this rescarch to result in publication,

Diamond’s Dust: Carew, King, and the Legacy of Donne

RESEARCHER: ASSISTANT PROFESSOR MICHAR I PARKER

The two best known clegies on Tohn Donne. those by
Henry King and Thomas Carew. are related in a way
that has remained unnoticed heretotore. King's poem
responds to Carew's and attempts to retute it Carew s
tascination with Donne's achievement leads him to ex-
plore the ways in which his poetry, both sacred and
protane, has transtormed Englich verse. King, Donne's
literary and spiritual executor, attempted 1o suppress
Donne's early amatory poems lest their publication

undermine the editying legend of the saintly Donne
that he and 17aac Walton had disseminated. Thus,
King lashes out at Carew < unauthorized  clegy in his
own picce. insisting that Donne is inimitable in order
to prevent the indiscriminate exploration ot his poctic
lepacy. Happilv, Donne's poems were published
despite King's ettorts, Carew s elegy remains as the
most incisive and suggestive ctical comment on
Daonne by a contemporar
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Annapolis: A Walk Through History

CO—RESEARCHER: ASSISTANT PROFESSOR MICHAEL [P, PARKER

This project is the tirst book-length guide to An-
napolis written in almost one hundred years. The
book will contain a historical introduction and will be
organized by street; it will provide information on

many nineteenth- and twentieth-century structures as
well as the better known eighteenth-century sites. The
guide will prove an important contribution to state
and local history.

Comely Gestures, Sweeter Manners: Carew, Kit Villiers,
And The Character of Caroline Courtliness

RESEARCHER: ASSISTANT PROFESSOR MICHAEL . PARKER

Thomas Carew’s “To the Countesse of Anglesie” revises
Jacobean history in terms ot Caroline preoccupations,
The poem ostensibly eulogizes Kit Villiers, the Earl ot
Anglesey: the embarrassing details of the historical
Anglesey’s lite are glossed over, however, and Carew
presents instead an Anglesey who is the pattern ot
Caroline courtliness. Banishment trom the court is
reinterpreted as a voluntary embrace ot the retired
country life; drunkenness and lack ot selt-control
become a capacity tor measured enjovment. The elegy

itselt derives from Jonsonian models, but the virtues
Carew chooses to stress reflect a new Caroline concern
with exteriors rather than interiors, with manners rather
than morals. The poet adduces the example of this
idealized Anglesey in persuading the countess to
moderate her griet and contorm her behavior to the
courtly standard of elegent restraint. Carew consigns
the historical Anglesey to a merited oblivion, but the
idealized portrait he sketches survives as an example of
the courtly values of the early 1630's.

The Facts of War: An Anthology of Poetry About War

RESEARCHERS: ASSISTANT PROFESSOR NANCY PROTHRO AND MATOR LAURENCE W. MAZZENO, USA

The researchers have compiled an anthology of poetry
ot war trom all periods and a variety ot cultures.
Among the works are selections trom Homer's liad,
Virgil's Aeneid. the old English “Battle ot Brunaburgh,”
classic Chinese poems, Renaissance and neoclassic lyrics
celebrating war, such nincteenth-century classics as
Emerson’s “"Concord Hymn™ and Tennvson's “The

Charge ot the Light Brigade,” modern anti-war poetry,
and others. The editors have divided the poems into
cight categories— The Glory. Spectacle and Romance
of War.” “Songs ot Battle.” “The Sweep ot Battle,”
“Victors and Vanquished,” “Leaders and Followers,”
“The Pity and Horror ot War,” “War and the
Populace,” and "War and Nature.”

Theory of Narrative Voice

RESEARCHER: ASSOCIATE PROFESSOR STEPHEN M. ROss

The term “voice” as applied to works of literature has
become an important concept in recent American and
English criticiem. "Voice” seems to otter a conceptual
bridge between contemporary critical concerns, with

their increased emphasis on abstract analvsis, and
more traditional concerns with biography and literary
history. The project is leading toward a book on voice
in the novels of William Faulkner,

Novel-In-Progress; Short Fiction

RESEARCHER: ASSOCIATE PROPESSOR Moty B Tiastiy

The author is writing the tollowing pieces of short tic-
tion- “Villa Nueva™: "Shower™: “Takes™: and
“Somewhere Horses.” She is almost haltway through

the tirst dratt ot a novel about two voung women
praduates ot an Ivv-Leagtie women's college.
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The Journals of John Pendleton Kennedy

RESEARCHER: PROFESSOR Daviiy O. TOMLINSON

Between 1829 and his death in 1870, John Pendleton
Kennedy kept extensive journals, noting, among other
things, his relationship with major writers—Edgar
Allan Poe, Charles Dickens, Anthony Trollope,
Washington Irving, William M. Thackeray, James
Fenimore Cooper and others; his consultations with
Presidents of the U.S. from Jackson to Lincoln; his

triendships with politicians including lights like Tohn
Quincy Adams and Henry Clay; and visits to the
Naval Academy while he was Secretary ot the Navy.

The project consists of preparing an edited and an-
notated text trom the manuscript journals suitable tor
publication.

Occasions for Writing

RESEARCHFR: ASSISTANT PROFESSOR NANOY WICKER

The researcher is co-authoring a rhetoric-reader for
composition instruction. The text contains introduc-
tory explanations., model essays, analyses,
assignments, and a handbook of grammar, mechanics,

and usage. Occasions tor Writing has practical writing
assignments tor the real protessional worlds. Notions
of audience, purpose, and voice are thoroughly ex-
amined.

The Poetry of Robert Graves

RESEARCHER: INSTRUCTOR HARDY CULVER WILCONON, [R.

The researcher is trying this summer to complete his
doctoral dissertation about the poetry of Robert
Graves. His main purpose in this work is to examine
relations between Graves' poetic style and a radically
contradictory state ot mind that goes by the name
“ambivalence.” The thesis, in a word, is that he has
developed a very archaic “emblematic” style because
this style is singularly well suited to accommodating
conflicting aims and impulses. In pursuing this theme,
the researcher has been able to define the nature of his

poetic style better than anyone else has so tar. The
main method ol inquiry has been to examine par-
ticular poems in a very detailed manner. Ot two
chapters yet to be tinished, one will concern Graves'
characteristic images and poetic plots, and another
will briefly detail some important changes in Graves'
poetry over the course of his career and attempt to ex-
plain why Graves” poetry has been for the most part
rather tHat and dull since the 1960's.

Rl Ol
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“By Violent Stroke’’: Milton, Violence, and
Renaissance Culture ®

oy 'l‘ Ae '

"q R T

RESEARCHER: ASSISTANT PROFESSOR JOHN WOOTTN -
This research project is the result of dissatisfaction with tories of Oliver Cromwell. By 1667, however, Milton :h
various scholarly and critical eftorts to account for and had moditied his views. In his last work, Paradise .
to characterize John Milton’s political and personal Regained. there is a severely restrained and passionless N
development betore, during, and atter the English Civil dismissal ot al! the Satanic temptations to martial glory i
War. Milton, major seventeenth-century poet and political power, and even humanistic learning. This -
revolutionary, moved in the course ot his adult lite trom research is intended to widen the area ot discussion :
a passionately active political idealism to a seemingly about this development in Milton's attitudes. A tuller ex- .
pacitistic state ot world-weary resignation. Milton, in the amination ot violence in Renaissance culture will shed N
1640's and 1650, ardently defended the beheading ot new light on Milton's growing disenchantment with .
King Charles [ and torcetully celebrated the martial vic- physical torce as an accentable weapon tor social order.

Renaissance Women’'s Work and Works by Women -]

RESEARCHER: ASSISTANT PROFESSOR MALLORY YOUNG

)

The writer is doing research tor a presentation which their own time, though none now has the tame of,

will involve the work ot three women of the say, Elizabeth 1 or Joan ot Arc. The rescarcher will be -
Renaissance: Isabella d’Este, a stateswoman and considering, their attainment ot high-ranking positions, :
patron ot the arts; Caterina Storza, a military leader; their contributions to Renaissance lite and culture, and -
and Marie de France, a poet. All three of these their own views ot the roles and work of women. :

women were extremely well-known and influential in
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Research Course Projects

Old English, the Language and its Literature

RESEARCHER: MIDSHIPMAN 1/C MARION C. BROWN
ADVISER: ASSOCIATE PROFESSOR JORN C. Hill

The researcher concentrated on the fundamentals of Old
English grammar and applied them to the interpretation
of the literature of the period in his paper “Old English,
the Language and its Literature.” After reviewing com-
ponents of speech such as pronouns, nouns, adjective
declensions, and verb conjugations, he studied the
etymology ot the Old English language. He combined his

work in both areas to translate four Old English lyric
poems: The Wanderer. The Seafarer, The Dream of the
Rood, and The Battle of Maldon. With special concen-
tration on The Wanderer, he analyzed the cluster ot
verbs and nouns that detines the poet’s exploration of
frozen feelings, hopes, thoughts, and, finally, lite itselt
tor the poem’s central speaker.

The Use of Color in Wallace Stevens’ Poetry

RESEARCHER: MIDSHIPMAN 1/C DONALD DREHOFF
ADVISER: ASSISTANT PROFESSOR NANCY PROTHRO

The researcher compiled a manuscript of 20 poems as a
result of his study of poetry and its composition. During
the course ot the semester he concentrated on contem-
porary poets: Dylan Thomas, Wallace Stevens, and
Lucille Clifton. He examined Wallace Stevens’ color im-
agery and the technical composition of his poems in his
paper, “The Use ot Color In Wallace Stevens’ Poetry.”

The study of these poets aided the researcher in
writing and evaluating his own poetry. In order to
become more proticient, he experimented with tech-
niques of accomplished poets. He broadened his
technical appreciation ot poetry through close reading,
and discussion of manv ditterent poets.

John Steinbeck: A Study of the Fiction

RESEARCHER: MIDSHIPMAN T C M. CATHERINE GALI
ADVISER: ASSOCIATE PROFESSOR CHARIES T, NOLAN

The researcher tocused her semester study ot John
Steinbeck on two major objectives: to read his 14 tictions
and to explore his style through criticism.

In “Development ot a Theme: The Group Mar,
Theory” she traced the origin and progression of
Steinbeck's thematic technique with particular attention
ta its use in his most noted work, The Grapes of Wrath,

The group-man theory states that certain men tend

to group together in units, These groups, with in-
dividual personality and character, work together
toward common goals. Although personal sacritice is
sometimes required, the group-man i« stronger and
more productive than the selt-oriented individual.

Through her research, she discovered the complex-
ity of this theme and <he examined its multiplicity in
the context of other novels by the same author.
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Mark the Music: A Novel

RESEARCHER: MIDSHIPMAN T C JEREMY GULESPIE
ADVISER: ASSOCIATE PROFESSOR PHILIP K. JASON

The novel opens in New York City where Jessica Col-
lins, an aspiring actress, attempts to find employment.
The novel develops the contlict between Jessica’s
desire to become an actress and her lack of determina-
tion in realizing this goal.

The novel deals with the metaphysical and the
psychological as it explores the sources and nature of
creativity as well as the drives and personalities of
several artists with whom Jessica comes into contact.
She develops a better understanding of herselt and her
art through this interaction with the secondary
characters who serve as models and sounding boards
for her. The three most important of these characters
are Don Durban, Jessica's tiance, who is a successful
young film director whose compassionless, imper-
sonal, and unswerving dedication to success event-
ually alienates Jessica; Cheryl Davis, a close friend

and contidante who serves as a voice of reason
throughout the novel; and Ward Summers, a lonely and
miserable jazz sax player who has been driven deep into
himself and his music by cruel circumstances, yet in
whose passionate dedication to his art Jessica finds some
part of the answer to her own dilemma.

The value of the project, aside trom its intrinsic
merits, is that it has enabled the student to develop a
sophisticated understanding ot the components ot tic-
tion by solving real problems in plotting, creating the
illusion of time, setting scenes, characterization,
dialogue, and thematic focus. Certain materials have
had to be researched to provide verisimilitude, and all
materials have had to be fashioned towards an enter-
taining, unitied, cohesive, and evocative rendering of
universal values without ever losing concreteness and
the illusion of a lite being lived.

The Character of the Literature of Medieval England

RESEARCHER: MIDSHIPMAN 1/C FRANCIS B JONES
ADVISER: ASSOCIATE PROFESSOR JOHN M. Hiil

The researcher studied the style and tone of Old
English literature in his project. He examined the basic
components of Old English grammar and etymology,
including verb conjugations and adjective declensions.
He emphasized the characteristics of Old English prose
concerning biblical and Germanic heroic subjects in
addition to translating th: best Old English lyric
poems: The Wunderer. The Seafarer. The Dream of

the Rood. and The Battle of Maldon. Paying special
attention to The Dreamt of the Rood. he concentrated

his research on the heroic imagery tound in this poem.

Finally, he traced the inversions ot response by which
the poet redetines heroism, trandlating the idea ot
courage trom a Germanic to a Christian context.,
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s One Short Sleep Past: Donne and Death
( i RESEARCHER: MIDSHIPMAN 1/C ALISON S, MOCRARY
-:-.-_ ADVISER: ASSISTANT PROFESSOR MICHAEL P, PARKER
.
:.\:. The poetry of John Donne (1572-1631) reveals a life- tracted to women vet distrusttul of them, delighting in
- long obsession with death and dying. The reasons are the body but anguished by its decav, Donne looks to
& in part historical and social. Donne lived in a period the atterlite ta harmonize his own hatetul contraries,
ot high mortality: he experienced the plague tirst-hand An important shitt occurs in the later meditative

during his residence in London and, as a priest, was in
frequent attendance at deathbed scenes. Yet, Donne's
peculiar preoccupation with death surpasses that ot
any ot his contemporaries and pervades even his
earliest amatory works.

poctry. Donne courts God in much the same way he
courted the ladies and his lyrics; he longs tor a pertect
union with God but finds such security impossible on
earth. Heaven becomes the ultimate ecstasy and all
earthly mistresses prove to be “bul a dream ot Thee.”

E . In his lyric poetry. death represents the gateway to Donne's elaborate tuneral preparations assume the

the perfect union with the lover never attainable on character ot a bridal. In an ultimate declaration ot
earth. Sexual consummation is described as a death where his allegiances lay, Donne chose to be buried -
_'_:\: followed by resurrection: lovers in the poems tre- separately trom his wite, interred less than a mile «
:.-:. quently leave bodies behind to seek spiritual oneness; away; his tinal resting place in St. Paul’s suggests his -...-
o~ even the grave becomes a tine place to embrace. At- total surrender to sacred love. .::
‘.-:: -:t.'-
. y
ba MacLeish’s ]J.B. and the Book of Job re
-:: RESEARCHER: MIDSHIPMAN 1. C JAMES AL Nall :j-::
E\. ADVISER: MAIOR LAURENCE W. MAZZENO, USA e
LY o
i ,-?' The recearcher conducted a study of Job through cludes that he is taithtul to God, he has decided that L
Pl Archibald Macleish’s contemporary play of B, assert- instead of loving man, God merely exists. e
{ ing that the modern interpretation of the biblical The researcher used this point to compare the _g’.‘:h
7 figure represented by MacLeish's title character con- Biblical Tob to this tictiona! character. Unlike 1B, fob B
.\:: trasts sharply with the actual religious personage of becomes enraged at God and, later, repents. Through ':‘-"
-:'. Job. The play. written in verse form represents the these major ditterences in character 1B proves a
"*.: contlict between God and Satan within the characters reworking, not an interpretation, of a biblical P
oy ot Zuss (God) and Nickels (Satan). In describing character. He provides a more titting character ot fob A
' heaven and hell they detine the major contlict in the tor contemporary society as he tultills the need tor a N
e play: is God just or unjust? model of patience and long-suttering in a world of 'l:,“
:'f_';. B showed unwavering taith despite the utter pain. :.—_
oy despair that he experienced. Although the play con- w4
"-::1 '::I 3
N o
iy e

The Evolution of Camelot

B RESEARCHER: MIDSHIPMAN 1°C LINDA A, PETRONE
) ADVISER: MATOR LAURENCE W, MAazzZENO, USA

4

e

e %o v
v

- This researcher studied the development ot the tive, the study tocused on the actual creation ot ey
o Arthurian Legend trom its earliest inception to the Cuamiclot and the major surrounding criticisms. The e
@ musical presentation Camielot by Alan Jay Lerner and paper treated such inherent problems as: the dassitica- A
x Frederick Lowe in 1960. The major works considered tion of the musical as history or tiction, the problem
:*:. in this project were The History of Britain by Geottry of too much humor, and the possibility ot a trivial .
":.' ot Monmouth, Le Morte D' Artlur by Sir Thomas analvsis of the majesty of Camelot. The research con- L
e Malory, and [dvils of the King by Altred, Lord Ten- cluded that regardless ot the historical validity, S
-.‘:- nyson. After analyzing the expanded characterization Camelot preserves the spirit ot the Arthurian Tegend e
' and the shitt in literary tone from objective to subjec- in a context accessible to the modern audience. -
@. o
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The Rhetoric of Religious Writing

RESEARCHER: MIDSHIPMAN T C KEVIN SMITH
ADVISER: MAIOR LAURENCE W. MAZZENO, USA

The author explores the reaction to |.C. as Messiah by
modern man. In creating a hypothetical short story,
the researcher considers a valid religious question.

As a freshman at Texas University, J.C. meets with
two opposing views: acceptance and rejection. These
represent the conclusion the two main characters
reach after hearing the words of Christ and listening

to his message. As an example, the author creates a

twentieth-century version of Christ's miracle at Cana
when he changed water into wine. By developing the
contlicting views ot each main character, the author
fully considers each side of his theme: the acceptance
of Christ within the context ot the twentieth-century.

Rhetorical Patterns in Christian Apologetics

RESEARCHER: MIDSHIPMAN 1/C DOUGLAS J. WADSWORTH
ADVISER: MAIOR LAURENCE W. MAZZENO, USA

The author concentrated his research on the scripture,
traditions, and interpretation of Catholic and Protes-
tant theology. By focusing on three major
areas—ministry, assurance of salvation, and tran-
substantiation—he found both rhetorical and substan-
tive disagreement in Christian doctrine,

He demonstrates the ditticulty caused by over-
simplification and stereotypes of both Catholic and
Protestant doctrines. He points to the mystical-priest-

who-takes-the-place-of-Christ view of many Pro-
testants toward the Catholic ministry, and the
I'm-saved-so-nothing-else-is-required-of-me view

thought by many Catholics to be held by Protestants,

as examples leading to Christian diversity,

In conclusion the author recalls the commonality
between these major sections of Christian faith: both
believe in Christ as Redeemer.
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Publications |

FETROW., Fred M., Associate Protessor, “American
Poet,” Poct Lore, 77 (Spring, 19821, 36-41.

Robert Hayden's tinal volume ot poetry, his
posthumous American Journal, in many ways cncap-
sulates the poet's lite, career, and artistic canon. The
shim volume of twentv-three poems reveals Hayden's
complete mastery ot technique while it also shows his
inexhaustible experimentation with modal variation.
Perhaps the most notable teature ot this collection is
the emergence ot Havden's personal voice as he more
and more toward the end of his lite turned to that lite
as poetic subject matter. Still “zuarded” by objective
distancing in the allegorical trameworks ot such poems
as “American Journal” and “The Tattooed Man,”
Hayden nevertheless returns to his youth in the
Detroit ghetto to provide psychic revelation in such
poems as “Elegies for Paradise Valley” and “Names.”
Finally, this group ot poems, like their creator,
transcends origins: Havden's importance ot American
letters lays in his ability to chronicle cultural diversity
in human and humane terms. His unique voice, both
poctic and personal, continues to help us better
understand ourselves as uniquely American, but
transcendently human.

GILLILAND, C. Herbert. 1., Licutenant Commander,
USNR., "Andrew Marvell.” in Ciitical Survev of
Poctrv ed. Frank N. Magill. Englewood Clitts, New
fersev: Salem Press, 1983, ') pp. 1008-1918.

This reterence article indludes a briet biography ot An-
drew Marvell, the seventeenth-century English pocet,
pamphleteer, and parliamentarian. In addition there is
an evaluation ot his literary achievements and ot the
development ot his reputation as a writer. Finally, and
most importantly. the article provides dlose readings,
incorporating previous schelarship, ot three ot
Marvell's poems. "To His Coy Mistress” is his most
widelv-known work . “The Garden™ epitomizes
Marvell as “the garden poet”: “Upon Appleton House'
adumbrates Marvell's involvement in politics, The ar-
ticle is intended as a graduate-level introduction to the
man and his work,

HILL. Tohn M Assodiate Protessor. Beowulf and the
Danish Succession.” Medwacala of Hivnon-tioa 11
(1Q82), 1771097,

The Beownlt poem contains o lanely unnoticed
dramatic line concerming Beawult. the hero, and an

arguably implicit ofter of succession to the Danish
Kingship. That otter creates a subtle sadial tension in
the scenes ot gitt-giving, which scenes in turn give us
a tirst-hand sense ot sodial lite - espediaily economic

lite-within the warrior aristocracy of an Anglo-Saxon
kingdom: such insight is simply not available in any
other document surviving trom the period,

JASON., Philip K., Associate Protessor. “Brendan
Galvin,” Critical Strcev of Poctru, ed. Frank N.
Magill. Englewood Clitts, New Jersey: Salem Press,
1983, LI pp. 1050-1057.

Brendan Galvin (b, 1938) is a poet whose hard-won
accuracy ob statement is remarkable in an age that
preters “poetic” ambiguities. Fresh diction and im-
agery, imaginative vet highly appropriate tigures ot
specch, and a tinely tuned sense of thythm and <ound
combine to prove Galvin a master of tree verse, His
ability to ofter the reader a close fook at a particular
object, especially a natural object tor process). is un-
paralled in his generation. The coastal northeast, par-
ticularly Cape Cod, is made almost mythically real by
Galvin's re-creations ot the animals of shore and <ea.
the birds above, the climate and landscape. and the
cultural temperature of the small New England town.
In helping us to see these things dearly, Galvin helps
us to see ourselves,

TASON. Philip K., A< odate Protessor. Dave Smith.
Critical Streev of Poetru, ed. Frank N Nagll.
Englewood Clitts, New Tersev: Salem Press, 1983\
pp. 2o41-2048.

Dave Smith (b, 1942015 a poct of inclusion, Hic waork
is unashamedly passionate  exubcrantly <o Smith
never merely outlines a theme: he claborates it with
loving carce A moralist and storveteller he has helped
to bring back the Tong poem both meditative and
narrative. For such poems Smuth bas created a
rhetoric based on Tong: Iimes and Tenzer sentences a
rolling tervam ot accumulating phrases and dauses.
This stvle s dlose to tha oF Faulkner < prose: it in
the tradition of Southern Barogue. Smith writes of
memory and vearning on the perconal famidial and
communal levels By contimums: the traditions o
Whitman and Frost i lis swn amque vorce Snuth

has become o contemporary Amoncan dasse e
poct of the preatest ambation whe takes the ki o
risks that Tead to predainess
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MAZZENQ, Laurence W., Major, USA. Liberul
Learning in a Technical Curriculum, Annapolis: U.S.
Naval Academy Press, 1982.

This sottbound book contains the proceedings ot the
Conference on Liberal Learning in a Technical Cur-
riculum, sponsored by the U.S. Naval Academy on 18
March 1982. Included are major essays by Arnold
Arons, University of Washington (Physics), and Lew
Soens, Notre Dame University (English), as well as a
philosophical introduction by J. M. Hill, U.S. Naval
Academy, and essays by panel chairmen from the
various sessions held during the conference.

MAZZENQO, Laurence W., Major, USA, “Index” to
William Strunk and E. B. White, Elements of Style, 3d
ed., rev., New York: Macmillan, 1982, pp. 87-92.

Strunk and White's booklet on style has been a stand-
ard text tor over halt a century, but has been criti-
cized by teachers tor some time because it lacked an
index for quick reference in locating specitic discus-
sions ot points of grammar, style, and diction. To rec-
tity that omission, a new index was prepared to iden-
tity all major points of grammar, spelling, diction,
and stvle, as well as to identity all authors and works
cited in the text.

MAZZENOQO, Laurence W., Major, USA, "Idylls of the
King in 1981," The Arnoldian: A Review of Mid-
Victorian Culture, 9 (Spring, 1982), 48-62.

This essay presents a review ot 1. M. Gray's Thro the
Vision of the Night (Edinburgh and Toronto: Edin-
burgh University 'ress, 1981, In a lengthy
preliminary discussion, the history ot criticism of Ten-
nyson’s long Arthurian poem is reviewed, and the two
sides of the controversy over the poet's characteriza-
tion ot his hero are discussed. The second halt ot the
review discusses Gray's work as an attempt to settle
critical ditticulties and present a sensible interpretation
of Tennyvson’s Arthurian poem.

MAZZENQO, Laurence W.. Major, USA. and Allan B,
LEFCOWITZ. Protessor, "Matthew Arnold and James
Bryce.,” The Arnoldian. A Recicie of Mid Victorian
Culture, @ (Fall, 1082), 28-41.

in a lengthy essay, the triendship of Arnold and Bryee
is reviewed, using several original, never-betore-
published letters of Arnold and Bryee. The tnendship
of these two impaortant tigures in Victorian England
spanned three decades, and led to some siniticant in-
terchanges of intormation between the twao. As result
cach mayv have intluenced the other in his perceptions

on a number of matters, among them the notion of
America as a new land of opportunity ttor Brycer or
as a cultural wasteland (tor Arnoldi.

MAZZENOQO, Laurence W., Major, USA, “"Alan
Lerner's Camelot: Arthurian Tradition and Some In-
dividual Talent,” Odyssey: A Journal of the
Humanities, 5 (1982), 1-11.

The Arthurian legend, retold for over a thousand
years, lives on in contemporary works that often re-
arrange details of the story or recreate the tale using the
original characters as tamiliar touchstones. Otten con-
temporary versions of the story are made light ot by
traditional literary critics who tind them perversions
or dilutions of the original stories. Lerner's Camelot
has received such criticism, and that harsh treatment
is in part justified by the great liberties the author
takes with his subject. But there is great merit in some
of Lerner’s portrayals of the Arthurian characters. and
his timing in presenting the play can tell the cultural
critic something about the value ot the legend as an
expression of its inherent appeal to all times, and also
reveal something ot the specitic era in which the play
became so popular.

MAZZENQ, Laurence, W.. Major, USA. “Alfred,
Lord Tennyson,” Critical Survey of Poctru. ed. Frank
N. Magill. Englewood Clitts, New ferseyv: Salem Press
1982, VI, pp. 2859-2870.

As part of Salem Press” new Critical Survev series,
this essay on Tennyson provides a short review of the
poet’s lite and accomplishments, Included is a list ot
major works, a short description ot Tennyson s work
in drama, a general discussion ot his major aims as a
poet, and extensive commentary on three poems to il-
lustrate his methods ot composition and his major
themes. Discussion of Tennyeon's concern tor the past
and his use of classical authors to illustrate modern
themes is highlighted by a discussion of “The Lotos
Eaters.” and discussed in great detail through an ex-
plication of “Ulysses,”™ in which the ambiguities of the
poem are shown to be intentionally interjected by the
author as a means of calling attention to the perples-
ities of modern existence. Tennveon's methods of com-
position tor his long poems is illustrated by a discus-
sion ot b Meworiam

MAZZENO. Laurence, W NMajor. USAL The Begin-
ning of Something ol o Concemporan. Satin:
O (Spring,. [982) 32-34.

This <hort story rehies upon the reader S tamithanty
with the works and hite of Froest Hemimgavav taal-
Tustrate the tine line between the hish seriousness ot
the Heminewav stvle and the simplistic paradies that
can be made ot it
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MURPHY, Mary C.. Licutenant (junior grade!,
USNR, “Samuel Foote,” Critical Survev of the Drana,
ed. Frank N. Magill. Englewood Clitts, New Jersey:
Salem Press, 1983,

This article is a general overview of Foote's lite and
critical thought. It includes critical evaluations ot two
ot Foote's plays, Tu<te and The Orators. The article
also lists Foote's major works, both tictional and
critical.

MURPHY. Mary C. Licutenant Gunior grade), USN,
“A Selected Bibliography " in Liberal Learning i a
Techmcal Curricalum, ed. Laurence W, Nazzeno. An-
napolis: U.S. Naval Academy Press, 1982, pp. 70-72.

This bibliography is composed ot the most recent,
best booaks about the marriage ot technology with the
liberal arts.

NOLAN., Charles 1., Ir.. Associate Professor, Con-
tributions to the Arnal Bibliography of English
Language and Literatire, Vol. 54, ed. Michael Smith,
James B. Misenheimer, Jr., and Mary Jean DeMarr.
Leeds: Modern Humanities Research Association,
1982.

Contributions to the Annual Bibliography come from
a caretul review ot the many issues of tourteen jour-
nals ranging trom Anthropological Linguistics to the
International Philosophical Quarterlv. The contributor
examines and notes any article, edition, book, or
thesis, published in any language, that has an impor-
tant link to English or American language or literature
and any ancillary work that bears signiticantly on
those tields. Using a specialized tormat, he then
prepares bibliography cards tor such items and tor-
wards them to the American editor, who in turn sends
the American contribution to Leeds, England, where
the Avnual Bibliography is published. The result each
vear is one of the two major bibliographies in English
studies.

PARKER. Michael I’ Assistant Protessor. ™ To my
friend G. N. from Wrest’: Carew’s Secular Masque .~
in Claude 1. Summers and Ted-Larry Pebworth, eds
Classtc and Cacalivr: Fasaue o Jornson and e Sone
of Ben. Pittsburgh: University ot Dittsburgh Press,
1982, pp. 171-191.

Despite current interest in the English country-house
poent, Thomas Carew < major contribution to the
senre, "To G. N, from Wrest.” has largely been ig-

nored. This neglect is untortunate because Carew '«
poem represents the crucial middle term between
Jonson's initial essavs in the English country-house
poem and Marvell's transtormation ot the genre in the
Io40's and 1030's. Due to a ~cholarly blunder in the
carlv twentieth-century, critics have been unaware of
the lively cultural and literary activities that tocused
on Wrest Park, scat of Henry de Grev, the cighth carl
of Kent, in the 1620« and 1030« Tohn Sclden. Samuel
Butler, Samuel Cooper, Sir lohn Suckling and
Thomas Carew were all iatimates ot the tamily. The
identitication of Henry de Grey as proprictor of the
estate illumines many ot the iconographic and
historical details of the poem whose signiticance has
eluded carlier researchers. Carew celebrates the de
Grey tamily through the use of a structure and
techniques borrowed trom the court masque: oblique
criticisms ot the king's Scottish Campaign ot 1030
suggest that the poet has abandoned the court to
pursue his aesthetic ideals in a narrower, more
practicable sphere. "To G. N. from Wrest” culminates
Carew's poetic career, tving together the themes that
govern his hundred-odd Ivrics. Mare importantly, the
piece marks the end ot the Caroline period in poetry
and anticipates the concerns ol Interregnum writers.

PARKER, Michael ., Assistant Protessor, 7 All are
not born (Sir) to the Bay: Jack” Suckling, Tom
Carew, and the Making of a Poet. " Fucli-li Litcrarv
Renaissance, 12 tAutumn 19820, 341-308.

Sir lohn Suckling's brict career mav be read as a
strugple to free himselt trom the intluence of Thomas
Carew in order to stake out his own place in Caraline
poctry. Suckling's trequent references to Carew are
double-edged: his hte and poems seem to be maodeled
in calculated contrapposto 1o those of the older poet,
Suckling's aftected ibertinaye represents an attack
upon the platomc love  tashionable at court but alse
an attempl to conceal his mabdity o wnite poeras
the proper covrthy <tvles Smulalv his vaunted
amateur status in poctry s both a repection o poctic
faters and o hedge against the possibility of tarlure
Sackling eventually tinds o solution to the contran
impulses that stvmie himoan veic by abandoming that
senre in tavor of the tamihar letter the epithalamion
and drama the question of his vocation as apoct

Frowever was stll arresolved at the e ot his death




PARKER. Nichael I Assctant Protessor, "Carew’s
Politic Pastoral: Virgilian Pretests in the "Answer to
Aurelian Townshend . Jolu: Dorone Jornal, 1T 1Winte
10821, 101-1lo.

Received oritical opinion noteithstanding, Thomas
Carcew's "Answer to Aurelian Townshend i< a poem
both paolitic and political. In his answer. Carew subtlyv
intorms Townshend that his ettusive praise of the
muartial exploits of the Swedish monarch Gustavus
Adolphus may jeopardize his position at the Fnglish
court. Reminding his addressee ob the success ot the
pastoral masques he had written the previous vear,
Carew redetines pastoral as a genre encompassing,
baoth the heroic and the beric modes: as such, pastoral
i~ the titting vehidle to express the aspirations ot the
court of Charles I A custained series ot allusions to
Virgal's First and Ninth Eclogues fegitimates Carew's
argument: England becomes tie successar to the
Virgilian Mantua and Charles, who combines good
sovernment with artistic patronage. a new Augustus.
The ott-quoted tinal lines of the poem express a brave
contidence in the pay caroling, but also suggest a
recognition of how trail that peace may actually

) prove,
’-" PARKER, NMichael P Assistant Protessor, 7Sir John
s Suckling” in Critical Surcev of Poctru, ed. Frank N
Magill. Englewood Clitts, New Jersev: Salem Press,
3 1083, VIl pp. 27732783,

Sir Tohn Suckling plaved an essential role in

transtorming: Baglish poetic diction during the ~seven-

teenth century . His ability 1o capture the rhvthmes of
collogural speech in rhemed verse represents a real in-
novation. Although his attitudes toward women and

love are otten cvnical and occastonallv grating,. his

- carthy common sense tsuallv comes across as
. necessany antidate to the stvlized neoplatoniam ot <o
.

much amatory verse of the 1ed0 s In simidar tashion
Suckling s embrace of native hterary tarms such as the
ballad and the riddle serves as a corective o the
assicizing tendencies of Renaissance poetry,
Suchlmg s cvrecne s small but the role he plaved i

Envlish poctiv s a pivotal ones his expenments

diction and cssavs an sative turthered the Shitt trom a

"\ Renarsance to o Restoration avsthetic

PARKER Nichaod I Assastant 'rotcsor Edmund
Waller in (el Scocew of Docone odl Brank N
Nl Englewood Chtts New Teraey Salenmy e
[Og3 VI pp 3008 3018

b Fdmund Waller i one ot the frody transitional fratines

b in Boghish Titeratare raddbing the Renaeaan o and
4 the Restoration Ahthouyh not the mnventor ot the
- heroic couplet. he plaved acntieal part i caminge i

- acceptance as the preterred vere torm tor neodlassical

PNGEHISH

poctry: his Stvle of dlassical allusion simeular o thy
1020 and [030s provided the model tor Encliah
pocts of the succeeding contury, Althouch hisn
dividual poems rarelv achieve wreatness Waller -
work as a whaole s consistenthv st perceptan e and
stvlistically distinguished, The homopeneny o
Waller's e e mav in tact be his crcatest achioves
ment. inasmuch as it provided one of the fen traed
standards of excellence g pertod ot radical pohticsd

and literary chang

PROTHRC, Nancy W Asastant Protessor - The
Wealth of Poverty, the Jewel of Need: Wallace
Stevens The Sail of Ulyeses 7 Comooning Dot
(Spring 19821, 1-10.

7l

The ey to Wallace Stevens enigmatic late poems or
certainiy o kev may be tound in the poem The Sail
¢ Ulvsses.” The poem presents two aspects of the
selt, the secker and the child . that dominate the last
poems as Stevens scarches tor a tinal solution to the
problent ot the split between the selt and the world
that has concerned him throughout his lite T presents
w its central metaphor g vovage toward knowledae
toward a detinition ot reality that discovers reality at
the “central ot the earth.” the conter o the <ot The
integrations of the selt and the world that these poems
achieve give them much ot ther powa

ROSS, Stephen MU Associate Protessor cosautbog
The Empty Locus and Desire: Woman as Famitial
Center in Modern American Fiction  Devocr Queoren
fu, 17 AWinter 1933 TO0-120

In modern novels b male asthors women m tameles
are otten portraved as redemptive centers towand

which male familv members turm tor emotional

stustenance. But it novels by owomen wrters
this role as redept o conter s mene otten doepacied
as o trap brom w b ich femalc protavomsts e to

N0

SHENK Robert Commuander TUSNR comanthon
Lo Motardon ol e VBl Tael Tose

San Antomos Troomety U nrversity Prose 1983

[his bblios apbe which Tidte wchodanshup on
mctaphysical poctoy trom 19l TosQ spdates carhe
chechhists that covared the perod TO12 1900 T it
from these work - that 2 onuts e pocts ol n

Donee Coonse Heriert and Andeow Mool

Biblioraplo on theae pocts have oo pabinhod
quite tooenty conseguentiv the compelor gt
colume choc o o an e pocte Thoe oo
Tabn Cleveland Abrabapy Conder Recbaed
Fohwoard Herberr Hooy Koy Kathornm

Fhomas Trabeene and Henrs Vo ban
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TOMLINSON, David O., Professor, “A Poignant poet and classicist. But there is still more work to be

Christmas Past from Colonel Carter's Christimas,” done in order to demonstrate that Milton's classicism ——

allowed for a variety of manner that included bur-
lesque debunking. Milton’s admiration tor and readi-
ness to respond to things Italian help to explain his
receptivity to burlesque, for the roots of Renaissance
burlesque are Italian. In particular, Milton knew the
comic burlesque poetry of Luigi Pulci (1431-1487),

Chezapeake Country Life, (Christmas 1982), 26-27.

Y ' .3

F. Hopkinsci Smith, popular turn-of-the-century
noveli-t born in Baltimore, includes a picture of a
Maryland dinner in Colonel Carter's Christmas, a din-
ner which, though it preserves the Free State rural

PR A IR
LR I IR
'

traditions, is served in New York City. Teofilo Folengo (1496-1544), and Alessandro Tassoni ."
The article introduces Smith and his work and in- (1565-1635). Passages from these poets’ works shed .

cludes the excerpt previously mentioned from Colonel light on certain passages in Paradise Lost. :'

Carter's Christmas. .

N

WOQOTEN, John, Assistant Professor, “From
Purgatory to the Paradise of Fools: Dante, Ariosto,
and Milton,” ELH: English Literary History, 49
(December 1982), 741-750,

-I'l-
LI

WICKER, Nancy R., Assistant Professor, “Galway
Kinnell,” Critical Survey of Poetry, ed. Frank N.
Magill. Englewood Cliffs, New Jersey: Salem Press,

1983, 1V, . 1589-1601.
pp Most editors and commentators have assumed, and

This essay for a larger bibliographical work discusses
the life, writing, and achievements of Galway Kinnell.
Kinnell has created one of the most eclectic yet
distinct American voices in contemporary poetry.
Born in Rhode Island, and educated at Princeton and
Rochester, he has traveled extensively in the United
States, Europe, and the Far East. Kinnell has received
numerous grants and awards, including a Ford Grant
and a Fulbright, two Guggenheim Fellowships, and a
Rockefeller Foundation award. Kinnell's achievement
lies in his perfecting both the lyric and the narrative
poem. His love for particularity and his identification
with nature allow him to depict varying locales in
startling detail, and his philosophical speculations
allow his vision to be at once real and surreal. The
predominant themes of Kinnell's poetry have been
identified variously as pain, alienation, death, mystery
of time, the violence of twentieth-century America,
and, most recently, domestic life. Yet all of these
motifs are in truth leitmotifs for Kinnell's major theme
of mortality, mortality in all its nuances—the world,
humanity, death, love. Kinnell creates his poems from
the real elements of the earth and renders his obses-
sion with the physical world with vivid imagery,
sinuous language, and metaphors of nature.

with good reason, that Milton’s Limbo in Book III of
Paradise Lost functions in some way as a literary allu-
sion to Dante’s first circle of Hell, which is Dante's
Limbo. Dante is relevant, though not in so simple a
way as critics have believed. In addition, critics and
commentators have assumed, because of Milton's
reference in the Limbo passage to the canto in
Ariosto’s Orlando Furioso where Astolto, the English
knight-errant, flies to the moon, that Milton has
Ariosto very much in mind as a complementary
source. Milton uses Ariosto, even “corrects” him, a
strategy that also involves a correction of Dante, and
of Dante's Purgatorio in particular. What we have in
Milton’s Paradise of Fools, his Limbo, is a very
sophisticated piece of literary and theological
criticism. Through the filter of Ariosto’s moon fan-
tasy, which in its turn is a literary and theological
parody of Dante’s Commedia, Milton achieves a
masterly double aim: to borrow some of Ariosto's
comic-satiric thunder while striking at the same large
satiric target—Dante’s great medieval poem, especially
the middle part of it,

WOOTEN, John, Assistant Professor, “Sir Henry
Wotton,” in Critical Survev of Poetry, ed. Frank N.
Magill. Englewood Cliffs, New Jersev: Salem Dress,

1983, Vi1, pp. 3139-3145.

WOOTEN, John, Assistant Professor, “The Comic
Milton and Italian Burlesque Poets,” Cithara, 22
(November 1982), 3-12.

]

This essay on Sir Henry Wotton, seventeenth-century
English poet and diplomat. gives pertinent intormation
about editions, collections, and criticism of Wotton's

poetry. In addition, a section analyzes Wotton's ‘
literary achievement; another briefly describes his lite;

o

Milton, much more than has been acknowledged, was
influenced by the vogue for burlesque poetry which
reached its zenith of popularity in England in his
litetime. Milton scholarship has rediscovered Milton's
sense ot humor, a tacet of his personality lost for a
while in overly sober assumptions about the Puritan

while a more extended section analvzes particular
poems in an ettort to make very specitic the nature ot
Wotton's maodest but intluential poetic talent.
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YOUNG, Mallory, Assistant Professor, “The Phae-
cians: Pleasure, Poetry, and Tragic Choice,” Southern
Humanitios Review, 16 {Spring 1982), 145-152.

The decision of the Phaeacians to convey Odysseus to
his home in Ithaca is one of the most problematical
events in the Odyssey. The Phaeacians are well aware
of the contflict between Poseidon and Odysseus: their
guest has revealed it in his own story. They also know
the dangerous consequences ot aiding and abetting this
wanderer. Numerous explanations have been offered to
justify their action—forgetfulness, hospitality, even
cowardice. But a better answer may appear in a con-
sideration of the Phaeacians’ own position and culture.

The Phaeacians live in a world of untailing abundance,
tree from ettort and toil. Their play-oriented culture
represents the height of civilization. They live the lite of
the gods, separated from all men. Their view of storytell-
ing corresponds: the bard Demodocus provides them with
pleasure. But the Phaeacians are not gods; they are mor-
tal. Odysseus’ story torces them to a recognition ot their
own humanity. No one can stand disinterested between
gods and men; the Phaeacians enter the struggle on the
side of man, choosing their own mortality —much as had
Odysseus himself on the island of Calypso. The Qddyssev
reveals that men are not gods—and that poetry is not
solely an instrument of pleasure.
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Presentations

HILL, John M., Associate Professor, “The Intrusive
Narrator in The Canterbury Tales,” International
Medieval Conference, Kalamazoo, Michigan, 8 May
1983.

JASON, Philip K., Associate Professor, “Poetry
Reading,” The Phillips Collection, Washington, D.C.,
19 November 1982; Montpelier Arts Center, Laurel,
Maryland, 3 June 1983.

LEFCOWITZ, Allan B., Professor, “Poetry and the
Second Law of Thermodynamics,” Conference of the
World Futurist Society, Washington, D.C., 15 July
1982.

LEFCOWITZ, Allan B., Professor, “All That a Writer
Has to Know About Everything,” Writers Conference
of the Northern Virginia PEN Woman, 1 November
1982.

MAZZENO, Laurence W., Major, USA, * ‘Matthew
the Chatterer’ and ‘that damn’d Scot’: The Friendship
of Matthew Arnold and James Bryce,” Athenaeum,
U.S. Naval Academy, 15 October 1982.

MAZZENOQ, Laurence W., Major, USA, "Some Con-
siderations for English Teachers in Using Computers,”
Spring Meeting of the Maryland Association of
Departments of English, Charles County Community
College, La Plata, Maryland, 15 April 1983.

NOLAN, Charles J., Jr., Associate Professor, "Hem-
ingway’s Women’'s Movement,” Annual Convention
of the Popular Association in the South, Atlanta,
Georgia, 7 October 1982.

PARKER, Michael P.. Assistant Professor, "Comely
Gestures, Sweeter Manners: Carew, Kit Villiers, and
the Character of Caroline Courtliness,” Southeastern
Renaissance Conference Annual Meeting, Charlot-
tesville, Virginia, 26 March 1983,

i

PARKER, Michael I., Assistant Protessor, "Mutinous
Members: Shakespeare, Parliament, and the Body
Politic,” Sixteenth-Century Studies Conterence, St.
Louis, Missouri, 29 October 1982,

e

A

PARKER, Michael P., Assistant Protessor,
“Diamond’s Dust: Carew, King, and the 1633 Elegies
of Donne,” Fifth Biennial Renaissance Conterence,
Dearborn, Michigan, 16 October 1982,

PROTHRO, Nancy W., Assistant Professor, = ‘Sing,
Heav'nly Muse’: Techniques of Teaching Poetry,”
Maryland Council of Teachers of English- Language
Arts Spring Conference, Ocean City, Marvland, 19
March 1983.

ROSS, Stephen M., Associate Professor, “Reading
Voices in Part iv of Faulkner's ‘The Bear,” ” Mecting
of Northeast Modern Language Assaciation, Erie, Pen-
nsylvania, 14 April 1983.

SHENK, Robert E., Commander, USNR, “Cultural
Literacy, or Cultural Mastery: the Context of the
Writing Craft,” Conference on College Compasition
and Communication, Detroit, Michigan, March 1983.

TOMLINSON, David O., Protessor, “A National
Man in Local History,” The Catonsville (Maryland)
Historical Society, 23 November 1982,

TOMLINSON, David O., Protessor, “Literary Figures
of Maryland: Poe and Kennedy.” Fairtield Senior
Center, Annapolis, 19 October 1982.

WOOTEN, John, Assistant Protessor, “The Baroque
Rhetoric of Space: Ariosto and Milton.” Barogue
Festival Symposium, Washington University, St.
Louis, Missouri, 26 February 1983.

YOUNG. Mallory, Assistant Protessor, Doetry
Reading, Maryland Writers’ Coundil, Maryland In-
stitute College ot Art, Baltimore, 23 September 1982, &
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y or the History Department, 1982-1983 was S
an outstanding year in publication and
o research. The faculty published twelve ar- R
NG ticles, chapters in books, papers, and en-
~5 cyclopedia entries in the field of history.
N The Department continued to participate ac-
- tively in professional conferences across the coun-
— try. At nine of these, faculty members presented
i papers. Also, presentations were made to fifteen A
: military and civic audiences. NN
o The results of the History Department’s deep ol
involvement in research are reflected in the ongo- N
ing enrichment of the classroom experience of- -
fered the midshipmen as well as in the production
" of scholarly publications and papers. - \ ‘
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Sponsored Research

Taverns and Popular Sociability in
Eighteenth-Century Paris

RESEARCHER: ASSISTANT PROFESSOR THOMAS BRENNAN
SPONSOR: NAVAL ACADEMY RESEARCH COUNCII

This study covers popular culture in eighteenth-
century Paris for publication as a book on working
class communities and social behavior, which focuses
on the role of taverns as a community forum and
center for sociability. Judicial documents give a con-
crete and quantified foundation to our knowledge of
the normal lives of the “nameless poor.” Their use and

perceptions of taverns, ot drink, and of leisure are the
subjects of this inquiry. The tavern was also the ob-
ject of enormous fear and condemnation by the
authorities and the church at the time. In the contrast
of elite and popular perceptions, a fascinating clash ot
two cultures at the dawn of the Industrial Revolution
appears.

The Via Flaminia

RESEARCHER: ASSOCIATE PROFESSOR PHYLLIS CULHAM
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

The project focuses upon two topographical problems
with the route of the ancien. Via Flaminia in Italy.
First is the entry of the Flaminia into the Mera Gorge.
Secondly, there is the problem of the more recent, but
longer alternate route through Foligno. The purpose
of the investigation is to offer an explanation for these
apparent anomolies. Explanations are sought in the
ancient literature, examination of the topography and
morphology of the region, archaeological

characteristics of surviving substructures, and com-
puter simulation of various engineering solutions.
Preliminary findings were presented in a paper to the
Field School in Archaeology of Florida State Univer-
sity in July 1982. Efforts are continuing to tind outside
support for more field work in Italy to lead to com-
pletion of a number of papers and possibly a scholarly
monograph.

John L. Sullivan

RESEARCHER: COMMANDER MICHAEL T. ISENBERG, USNR
SPONSOR: NAVAL ACADEMY RESEARCH COUNCH.

A cultural biography of boxing champion John L.
Sullivan (1858-1918) has been partially supported by
the Naval Academy Research Council. Such a
biography seeks to anzwer the question of how
Sullivan, an ethnic outsider from a proletarian
background, managed to become America’s first truly

national sports hero in boxing, an “outlaw” sport. The
research involves investigation into little-used
historical sources, such as sporting journals and
newspapers, to document the life story of a man
about whom no scholarly biography has ever been
written.
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R The British Expedition to Egypt, 1801
! RESEARCHER: CAPTAIN BRENDAN P. RyaN, USMC
R SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL
This study continues work begun under a Naval General Sir Ralph Abercrombie, was one ot the largest
- Academy Research Council grant of 1982. It involves pre-20th Century amphibious campaigns. It included a
o, an in-depth study of the British amphibious expedition fiercely contested landing at Aboukir Bay that is a
* to Egypt in 1801, the object of which was to defeat model for amphibious assaults. Despite the death ot
the remnants ot Napoleon Bonaparte’s Army of Egypt the commanding general from wounds received in bat-
; 3 and end a perceived threat to the British possessions in tle, the campaign was a success and represents one ot
L India. The expedition, commanded by Lieutenant Britain’s first major victories in the Napoleonic Wars.
v

- Medalists and Mutineers: A Test of Social-Order Theory

RESEARCHER: LIEUTENANT COMMANDER JAMES W. WiLLiaMs, USNR
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

develop a subjective scale with which to compare ob-
jective risk and probabie fear as a component in
individual behavior in the situation. This project also
tries to go further into questions about differences in
distributions of awards according to rank in the U.S.
armed forces.

Western Civilization Computer Assisted

+
)
:' This project continues research begun under a Naval
A] Academy Research Council grant in 1981-1982 by
v, looking at a specific organization and time
\ period—the U.S. Army in World War II. This project
N aims to develop a relative scale of risks associated
:_‘ with the types of combat situations in which people
.t received the Medal of Honor and, if possible, to
N
~
‘.'
-J
o
&N The project entails the expansion and modification of
; the computer assisted self-study program inaugurated
- in 1982 with IDAC funding. Appropriate CAI for the
‘: new six-credit History Plebe core course will be
-~ developed. This involves creating a new question data
- base for the first semester course and revising and up-
dating the question data base for the second semester
: to facilitate the new chronological and topical em-
> phasis. Additionally. the computer program itself will
L be modified to improve user efficiency and eliminate
-
*.
JI
e
¢

L
'f
)

and Video Disc Program

RESEARCHERS: PROFESSOR LARRY V. THOMPSON: ASSOCIATE PROFESSORS P. ROBERT ARTIGIANI, PHILIP R. MARSHALL,
CRAIG L. SYMONDS; ASSISTANT PROFESSORS DANIEL M. MASTERSON AND JACK SWEETMAN
SPONSOR: NAVAL ACADEMY INSTRUCTIONAL DEVELOPMENT ADVISORY COMMITTEE

program elements deemed unnecessary through
previous use.

The second major component of the project in-
volves interfacing the prototype video disc, developed
last year, with the computer—both for the CAI pro-
gram and the classroom. Further collation and collec-
tion of images for the permanent disc will continue,
and the indexing of them for efficient use by instruc-
tors will be completed.
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“Babushka’ of the Russian Revolution:
The Life of Ekaterina K. Breshko-Breshkovskaia,
1844-1934

RESEARCHER: ASSISTANT PROFESSOR JANE E. GOOD
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

Ekaterina Konstantinovna Breshko-Breshkovskaia
(1844-1934) was a prominent narodnik (populist) and
leader of the Russian Socialist Revolutionary Party.
Her devotion to the revolutionary cause, her genero-
sity to her fellow Siberian exiles, and her solicitude for
the poor earned her the nickname Babushka—"Little
Grandmother” of the Russian Revolution. The project
is to research and write a book-length biography of
Breshkovskaia.

Breshkovskaia’s life deserves study for several
reasons: Breshkovskaia lived ninety years; she was
born during the reign of Nicholas I and died as Stalin
tightened the reins of his communist dictatorship.
Therefore, her life spanned three distinct periods of
Russian revolutionary activity: the revolutionarv
underground (1860-1917); the Revolutions of 1917;
and the revolutionaries in European exile. Usually
these periods are studied separately, largely because
few of the narodniki survived tsarist persecution to
witness the revolution when it finally occurred. A
careful study of her activities is thus a chronicle of the
fate of the entire revolutionary movement in Russia.

Breshkovskaia was a narodnik, a Socialist Revolu-
tionary, and not a Marxist. She began debating Marx-
ists in the 1890s, when the writings of Karl Marx first
began to attract the attention of revolutionaries
disillusioned by the failure of the populists to over-
thrown the autocratic regime. She remained an im-
placable foe of the Bolsheviks until her death.

The biography of Breshkovskaia will be based on
the type of primary source material that historical
research demands: archival and manuscript collec-
tions; letters; diaries; reminiscenses; interviews: and
newspaper accounts. Indeed, Breshkovskaia is a good
subject for study because all of this vital material is
located outside the Soviet Union. (Since she is a “non-
person” in the Soviet Union today, it would be im-
possible to gain permission to go there to work on her
biography). In particular, the biography will address
such questions as why Breshkovskaia turned trom
reform to revolution; why she committed herselt to
the theories of Russian populism; why she was able to
emerge from Siberian exile still eager to continue to
tight autocracy when so many of her tellow exiles
gave up the struggle; and why she was so hostile to
Marxism in general and Lenin in particular.

Breshkovskaia’s impressions will be analyzed within
the framework of Russian populism, but the entire
movement will not be reduced to her thinking. Also, it is
difficult to answer motivational questions without resor-
ting to some psychological analysis. Thus, although the
study will not be a pure psychobiography, insights trom
the field of psychology will be used when appropriate.
At present the first five chapters ot this biography are
completed. The sixth chapter, which covers Breshkov-
skaia’s activities in 1917-18, is being written by David R.
Jones of Dalhouisie University. The seventh and tinal
chapter will be completed by December 1983.
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Siegfried Sassoon and the Crisis of
Modernity in the Great War

RESEARCHER: ASSISTANT PROFESSOR THEODORE W. BOGAC Z
SPONSOR: NAVAL ACADEMY RESEARCH COUNCI

This study discusses the English soldier-poets of the
First World War as representative figures of the
generation of 1914. At the center of this study is the
English war poet, Siegfried Sassoon (1886-1967). In his
war-induced search for a new language to express his
teelings about the modern world, in his joyous par-
ticipation in battle and subsequent revolt against the
slaughter at the front, in his growing politicization
during the war, in his discovery of the new world of
psychology during his treatment for “shell-shock,” in
short, in his intellectual and spiritual transformation
during the war, Siegfried Sassoon exemplifies a radical
shift in consciousness in the generation of Englishmen
who came of age in the First World War.

This study emphasizes three major crises which
Sassoon and his comrades encountered during the
war: those of language, politics, and psychology. Each
of these crises merits a separate article. In addition to
continuing research on the impact ot the First World
War on Sassoon and his fellow war poets as well as
on English culture generally, during 1983 it was also
possible to finish one article on the national crisis of
language which arose from the war and a second arti-
cle on the impact on British attitudes toward
psychology resulting from the shell-shock crisis of
1914-1918.

Energy Awareness: Faculty Interdisciplinary Seminars

RESEARCHER: ASSOCIATE PROFESSOR ROBERT ARTIGIANI
SPONSOR: NAVAL SEA SYSTEMS COMMAND

During academic year, 1982-1983, the USNA Energy

Awareness Committees sponsored five interdisciplinary
faculty seminars. Speakers and their topics included:
David Burns, Department of State, “Global Energy
Security”; Sumner Benson, Department of Defense,
“Siberian Pipeline and the NATO Alliance”; Commander
Richard Katz, USN, “Navy Energy Policy: An
Overview”; Rodney Jones, Georgetown Center for
Strategic and International Studies, “Nuclear Energy and
Nuclear Proliferation”; and Jack Holl, Department

of Energy, “U.S. Energy Policy Since World War I1.”

The seminars met throughout the academic year
and normally attracted about twenty faculty auditors.
Attendees were divided equally between military and
civilian faculty. Typically, the audience represented all
three academic areas—science, engineering, and
humanities. Several speakers were also kind enough to
address midshipmen extra-curricular societies, where a
lively give-and-take usually followed the speaker’s
presentation.
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Independent Research

The History of Technology and the Philosophy of
Technology: Steps Toward a Conceptual Model

RESEARCHER: ASSOCIATE PROFESSOR ROBERT ARTIGIAN]

The philosophy ot technology is developing a be applied to historical developments in an inter-
dynamic model of the human environment which will pretive way.

William Howard Taft

RESEARCHER: PROFESSOR PAOLO E. COLETTA

This essay, not footnoted but with selected of foreign affairs: and his relations with Theodore

bibliography, on the presidency of Taft covers Roosevelt before his election, during his tour, and in
background that helps explain his conservatism; at- the campaign and election of 1912, It is to be pub-
titude toward the tariff, conservation, and progressive lished in 1983 in Henry Graf, ed., The American
reforms; his role as commander-in-chief; his handling Presidency. 2 vols. N.Y.: Charles Scribner's Sons.

The Naval Air Station

RESEARCHER: PROFESSOR PAOLO E. COLETTA

A chapter in the forthcoming edition of the Naval services the stations provide ship's company and tran-
Aviation Guide. this work includes choice of site, con- sients. The essay has been accepted for publication by
struction, mission, operations, short histories of Naval Aviation History Office.

selected stations, selected commanding officers, and

Aviation at Annapolis

RESEARCHER: PROFESSOR PAOLO E. COLETTA

The first naval aviation camp was established at vided by a squadron of float planes, later flving boats.
Greenbury Point. After 1926, all Academy graduates Unable to find a suitable location near Annapolis, the
had to become pilots or observers. Training was pro- aviation program was closed down in 1062.

The Chiefs of Staff of the Army

RESEARCHER: ASSOCIATE PROFESSOR ROBERT W. LOVE, JR.

This study is a continuation of the "military ex- details of his entire career, but concentrate the buik ot
ecutives” series that includes the Chiefs Of Naval the essay on the officer’s service as chiet-of-statt. The
Operations and the Commandants Of The Marine essays are due tor editing in late 1984 and the book is
Corps. As in those volumes, each author will deal projected for publication in 1986.

with the career of one general, provide essential

‘v e s

AR

(LY
a

PR
y_ v ¢

ALl
-

l' l. 'y e . v % y " 'l

.’

;

’ ,.'I" -“ ol

[l
F)

*
s

R AP}
[ » *

Ry
LA

.

A
-




e Gl e
Py .

l.‘._‘.l

l.‘.t""l!i
PN R P

-
.'-'u'-'v‘l,‘, ~
AL

RO R

U e 3 B

£ e
a_t
PR g

E |. u’-,-'.‘.- "n ..l <, ‘..‘ * -" .l‘ "’,"' .“..“.

' e
s

N
a4

l'l
4

4 ¢
s s

1 _

CCIMEAR A AL I L AN S AN SN SN A A N S e A i Al Tt et R AR Sl O I I S T R 2 e Ve

P S

HISTORY

“Journey to Pearl Harbor,” Vol I of From Pearl Harbor to
Tokyo Bay: U.S. Naval Policy and
Strategy in World War 11

RESEARCHER: ASSOCIATE PROFESSOR ROBERT W. LOVE, K.

This study traces the careers of a number of flag ot-
ticers who were instrumental in the creation of prewar
planning and shipbuilding and details their roles in the
evolution ot American naval policy from 1936 to
1941. The study concludes with the attack on Pearl

Harbor and evaluates new evidence concerning the
role ot the American navy in the months prior to the
Japanese stoke. The manuscript is nearly completed
and will be submitted tor publication in the tall ot
1983.

The War of the Falkland Islands, 1983

RESEARCHER: ASSOCIATE PROFESSOR ROBERT W. LOVE, IR,

This study ot the background and tighting during the
Anglo-Argentine war over the Falklands Malvinas
Islands in 1982 is the product of research conducted
by a multi-national team of over tifteen scholars and
written by the researcher. It is intended to present not
only a detailed analysis of the causes and course of

the war, but to provide the reader with a view ot the
contlict not only trom the standpoint ot the com-
batants, but also from the helpers over whose tuture
the conflict was waged. Nearly complete, the book
will be published in 1984.

A Battlefield Atlas of the Civil War

RESEARCHER: ASSOCIATE PROFESSOR CRAIG L. SyMONDS

This study is designed to fulfill the need for a general re-
ference work that depicts all the major campaigns of the
American Civil War on tull page color maps, keyed to a

detailed text that explains the tactical decisions ot the
battle. The tinal volume will contain 43 tull page maps,
24 photographs, and 100 pages ot text.

The Sykes-Picot Agreement of 1916

RESEARCHER: ASSOCIATE PROFESSOR JAMES I’ THOMAS

The purpose of this project is to investigate the
causative elements in the British and French decision
to agree to partition the Arab portions of the
Ottoman Empire and to provide for the creation of an
independent Arab state during World War 1. Emphasis
is placed on elements of strategic interest. Investiga-
tion has already been carried out by research in the
British Foreign Office. War Oftice, Admiralty, and

Cabinet Oftice records in the Public Record Ottice in
London. Also, many collections of private papers of
British officials have been investigated. The material
in the French Ministry of Foreign Affairs Archives in
Paris has been investigated. The material produced by
this research is in the process ot digestion, collation,
and incorporation into the study.

Major Geuerd William H. Witherspoon

RESEARCHER: PROFESSOR PHittir W. WARKEN

An essay on the lite and contributions ot Geuerd
Witherspoon, concentrating on his tenure as Chiet ot

Statt ot the Army, will be included in a book on the
Chiets ot Statt.
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Publications

ARTIGIANI, Robert, Associate Professor, “The
Tablet and the Tool: An Essay in Technology and
Human Value,” Journal For the Humanities and
Technology, 4 (December 1982), 1-14.

The theory of forms and a definition of technology as
a public art are related to criticize humanistic op-
ponents ot technology and offer a positive argument
relating technological progress to human values.

CALDERHEAD, William, Protessor, “Prelude to
Yorktown: A Critical Week in a Major Campaign,”
Maryland Historical Magazine, 77 (Summer 1982),
123-135.

Although General Washington was niw. aware of it at
the time, he had seven days (from September 10 to
September 17) to get a portion of his army, moving
southward, to the vicinity of Yorktown to eliminate
the possibility that the British enemy would attempt a
last-minute breakout of their position before they
became completely sealed in. Although the main body
of Washington's army did not reach Yorktown in time
for this, the van of the army did arrive before the
“deadline.” Evidence suggests that the van’s ap-
pearance at Yorktown caused General Cornwallis to
decide to not attempt an escape.

CULHAM, Phvllis, Associate Professor, “The Lex Op-
pia.” Latomus. 41 (October-December 1982), 786-793.

The Lex Oppia was not one of the admittedly
numerous confiscatory economic measures passed dur-
ing the Second Punic War as is usually thought.
Although it is early in the series, it is to be assigned to
the series of sumptuary laws passed during the suc-
ceeding century. Its effects were not economic, nor
were they intended to be. It was instead a measure
aimed at increasing social control and cohesion in the
crises of the Second Punic War.

GOOD, Jane E., Assistant Professor, “America and
the Russian Revolutionary Movement, 1888-1905,”
The Russian Review, 41 (July 1982), 273-287.

This article described the activities of the four in-
dividuals who were most responsible for shaping
American public opinion of Russian revolutionaries at

the turn of the century: American journalist George
Kennan; the nihilist Sergie Stephniak: the liberal Paul
Miliukov; and the Socialist Revolutionary E. K.
Breshkovskaia. The major question the article seeks to
answer is how Americans got such a distorted view ot
revolutionary Russia. The evidence presented suggests
that the four “experts” on Russia, cach tor his ‘her
own reasons, tended to oversimplity the actual situa-
tion to American audiences. As a result, many
Americans believed that all Russian radicals wanted to
make Russia into a carbon copy of the United States.

GOQD, Jane E., Assistant Professor, “E. K. Breshkov-
skaia and the Russian Revolutionary Cause in
America,” Red River Valley Historical Journal, 5
(Summer, 1981), 299-313.

This article is a detailed analyses of Breshkovskaia's
1904-1905 visit to the United States. The purpose ot
her visit was to raise money for the Socialist Revolu-
tionary Party. Although personally an advocate of
terrorism, she passed herself off in the U.S. as a
harmless “babushka” who had been a victim of tsarist
abuse. She became the symbol of the Russian revolu-
tion in America and helped convince many prominent
Americans to support the cause.

HAGAN, Kenneth, Associate Professor, American
Foreign Policy: A History, 2nd edition. Lexington,
Massachusetts: D. C. Heath, 1983, Chapters 4 and 7.

The revision is moderately extensive. The
bibliography is fully updated. This book now is ap-
parently the leading text in the country for upper divi-
sion college courses in American diplomatic history. It
spans the entire period of our nation's existence.

LOVE, Robert W., Ir.. Associate Professor. “"Naval
History: A Changing Field,” Marine Corps Gazette,
(April 1983), 26-27.

This briet article argues that the recent proliteration ot
scholarship and renewed interest in the history ot the
Marine Corps makes extremely ditticult the develop-
ment of a post-Mahanian synthesis. It also chronicles
the ettorts ot the History Department at the Naval
Academy to encourage midshipmen to study naval
history.
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SWEETMAN, Jack, Assistant Protessor, “Monarchism
and National Socialism: August Wilhelm of Prussia-
the ‘Nazi Prince’,” in Michael Barret (ed), Proceedings
of the Citadel Symposium on Hitler and the National
Socialist Era. Charleston, South Carolina: The
Citadel, 1982, pp. 53-60.

In 1930 Prince August Wilhelm of Prussia, the fourth
son of Kaiser Wilhelm II, joined the National Socialist
Party. During the following three years prior to the
National Socialist seizure of power, he played a prom-
inent political role as a propaganda speaker. This
paper describes the prince’s activities and attempts to
assess their impact on the German body politic.

SWEETMAN, Jack, Assistant Professor, co-author,
“Demobilization and Change: Naval Personnel Prob-
lems, 1945-47," Shipmate, 45 (January-February 1983),
14-16.

At the end of World War Two the rapid demobiliza-
tion of the U.S. Navy produced many problems in
personnel matters. This memoir describes Admiral
Holloway's experiences during these years and the part
he played in solving these problems.

SWEETMAN, Jack, Assistant Professor, “The Novel
Situation: American Neutrality and the Merchant Sub-
marine,” Shipmate, 46 (May 1983), 25-26.

In 1916 Germany built several unarmed, merchant
submarines, one of which, the Deutschland, was sent
to the United States to buy strategic materials. Great
Britain protested that any submarine was by its nature

a combatant vessel and should not be treated as a
merchant ship. This paper examines the embarrassing
problem to American neutrality posed by the ap-
pearance of the Deutschland.

WILLIAMS. James W., Lieutenant Commander,

“Sociology in the Technical Curriculum,” Laurence W.

Mazzeno (ed.), Liberal Learning in a Technical Cur-

riculum, Annapolis: U.S. Naval Academy Press, 1983,

55-58.

Teaching sociology can be justified in a technical cur-
riculum because of contributions the perspectives and
methods of the discipline make to intellectual and
emotional development. Without coordinating
development in these areas, a technical curriculum,
such as that at the Naval Academy, cannot produce a
mature person. Sociology offers some tools to coor-
dinate development in these areas. The discipline, by
its content, challenges the simplistic view that reality
exists tangibly and unambiguously, to be mastered by
sheer effort—a view most freshmen in a technical cur-
riculum hold. The encounter with relativism provides

the opening for intellectual growth but also creates
pain—an emotional experience—for most students. In

the methodologies it employs, saciology offers the stu-
dent a mature way to cope with this experience. He is
offered the solution of contributing directly to expand-
ing both his own knowledge and that of others. The
solution, in turn, points to greater intellectual

challenges, each of which may demand further emo-
tional growth. Thus, sociology creates an unusually
complete learning cycle.
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2 Presentations
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L
\-h
\:. BOGACZ, Theodore W., Assistant Professor, “Soldier GILLMOR, Carroll, Assistant Protessor, “War on the
:'_-l‘ Poets of the First World War,” Churchill Society, U.S. Rivers: Viking Numbers and Formations on the Seine

- Naval Academy, 8 December 1982. and Loire, 862-869," Haskins Society, Houston, Texas,

November 1982.
};‘ BOGACZ, Theodore W., Assistant Professor, “A
:j Crisis of Language: Poetry and the First World War,” GILLMOR, Carroll, Assistant Protessor, “War on the
o English Department, Principia College, lllinois, Rivers: the Frankish Military Response to the Vikings
b \: 4 January 1983. on the Loire, 862-869," Conterence ot the Rocky

2 Mountain Medieval and Renaissance Association, ro-
. vo, Utah, April 1983.

o CALDERHEAD, William, Professor, “Black Ann-
=" apolitans and The Artifacts They Left Behind,”

‘:{ Department of Archaeology, University of Maryland, GILLMOR, Carroll, Assistant Protessor, “The

- College Park, Maryland, 29 June 1982. Frankish Military Response to the Northmen: the
o Logistics of Fortified Bridge Building on the Seine,

. .. _ ‘n - . . . < , A\ . \ . N ,

CALDERHEAD, William, Professor, “The Quarry ?323869 University ot Minnesota, Minneapolis, May

- that Escaped: British Efforts to Recapture Burgoyne’s ‘

" Army Force of Prisoners, December, 1778,” Carolinas
. Symposium on British Studies, Tenth Annual Con- GOOD, Jane E.. Assistant Protessor, “American
& ference, Appalachian State College, Boone, North Perception of Revolutionary Russia,” American
j Carolina, 10 October 1982. Historical Association Annual Meeting, Washington,
‘ D.C., 30 December 1982.
EY

N COLETTA, Paolo, Professor, “Reagan and the Rearm-

N ing of America,” American Association of Retired Per- HARROD, Fredrick H.. Associate Proteseor, “Law

:- sons, Annapolis, January 1983; and Daughters of the and Society,” Maryland Committee tor the

N American Revolution, Annapolis, February 1983. Humanities, Eastor}, Maryland, October 1982.

. 3

ICSCI);‘ETJQ ]l;aolo}; I’rofefssl%rl,z”'l;:te Navla.l_ V::/atl; of HUSTON, John W., Protessor, “Annapolis and the
. 19831 ~=- Daughters o - AAnnapolis, rebruary Revolution,” Daughters ot the American Revolution,

g ) Severna Park, February 1083,

"]

j CULHAM, Phyllis, Associate Professor, “The Battle of HUSTON. John W.. Professor. “Dedication: A New

Y. Italy,” Great Battles of Antiquity Series, Smithsonian . o : )

E . . Meaning,” 8th Air Force Historical Society, Davton

. Associates, Washington, D.C., 17 February 1983. Ohio. October 1983 ’

. ' ’

-: DARDEN, William M., Associate Professor, “Union HUSTON, John W.. Professor. “The Wartime Leader-
- Troops in Annapolis,” Baltimore Round Table of ship of Ge’neral Arx;;)ld," Air Command and Statt
- American Military History, Baltimore, November College, Maxwell Air Force Base. Alabama, August

= 1982. 1982
N

. GILLMOR, Carroll, Assistant Professor, “The Seine as HUSTON. John W . Protessor. “The Wartime Leader

. a Frontle”r.sthe Norse ln:/llxr:;-on’s Iand .Rl\./er.me Deflelnse, ship of General Spaatz,” Air Command and Statt Col-
b 841-886, " Southeastern Medieval Association, Dallas, lege, Maxwell Air Force Base, Alabama. Aupust 1082

~. Texas, October 1982.
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HUSTON., John W., Protessor, “Jonas Green,
Colonial Printer.” Friends ot St. John's, Annapolis,
February 1983.

HUSTON, John W., Protessor, “What Then This
Colenial American,” Anne Arundel County Historical
Society. Annapolis, March 1983.

LOVE. Robert William, Associate Professor, "New
Evidence on Pearl Harbor,” Baltimore Rotary Club
Pearl Harbor Anniversary Luncheon, Baltimore,
December 1982.

WILLIAMS, James W, Licutenant Commander, “The
Educated Warrior—Contradiction in Terms?” Society
tor Values in Higher Education Annual Conterence,
Guiltord, North Carolina, @ August 1982,

WILLIAMS, James W, Lieutenant Commander, The Viet-

nam Memorial Controversy: A Study in American Values,”

Lions’ Club, Severna Park, Maryland, 24 May 1983.

ZEIMET. Roger T., Lieutenant Commander, “The
Fight in the Cedar Woods: Philip H. Sheridan and the
Battle of Stones’ War,” Contederate History Institute,
Murtreesboro, Tennessee, 6 May 1983,
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DEPARTMENT OF

Chemistry

COMMANDER WILLIAM H. RIVERA, USNR
CHAIRMAN

ith the continuation of the

change in the Department’s

faculty as older faculty

members retire and new facul-

ty are hired, the nature of the
research activity, its distribution of support, and
student participation all show differences from
preceding years.

The nature of support for research has moved
from a strong involvement in the more applied
work of the Naval R&D community to a more
fundamental research emphasis. As the more
mature faculty members retired, their contacts
were lost to some extent and the new faculty
brought with them new agendas. There is still con-
siderable Navy support even for the more esoteric
work. This year that includes support from the
David W. Taylor Naval Ship Research and
Development Center for work in fuels and
polymers, and support from the Naval Research
Laboratory in theoretical and structural studies
and in electrochemistry. The Naval Academy
Research Council provided support to get some of
the new people started in organic reaction
mechanisms, natural products, and new organo-

metallic studies. The Research Corporation pro- e

vided funding to two of our personnel. Three ‘' -
studies were undertaken without support from ex- -
ternal sources in organic synthesis, laser dyes and

theoretical reaction kinetics.

Fourteen student projects resulted from these Professor Reece Corey. His work examined the
and other interests of the faculty. They covered details of fouling development on various
organometallics, heteropolytungstates, anti- materials and won the Trident Scholar Prize.
fouling polymers, anti-malarial agents, The department published 10 articles in the
electrochemistry in molten salts, theoretical open literature and one faculty member con-
calculations of structure and kinetics, and a tributed a chapter in a seminal monograph in his
biological study done by Midshipman Mark snecialty. The department read more than 17
Olson as a Trident Scholar under the direction of papers in a variety of professional settings.
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CHEMISTRY

Sponsored Research

Taft Substituent Constants of Organometallic Compounds

RESEARCHER: ASSISTANT PROFESSOR THOMAS E. Britiiwolt
SPONSOR: REsEARCH CORPORATION

Substituent constants are a measure ot the ability of a
chemical group to attract or donate electrons and,
when applied to a series of similar chemical species,
may be used to establish trends in chemical behavior
and reactivity. Organometallic compounds are fre-
quently air or water sensitive; thus the number of
techniques available to measure their substituent con-
stants is limited. Of particular interest is the Taft
method in which a fluorophenyl substituted com-
pound is used as a probe. Using the 19-F NMR
chemical shift of tluorobenzene as a reference, the
chemical shift ot both a meta- and para- fluorophenyl
substituted organometallic ¢ \mpound is measured.

The substituent constants ot three arene chromium
carbony! compounds (areneCrtCO).L, where 1. =
carbon monoxide, triphenylphosphine and
triphenylarsine) have been determined and reported.
Three additional compounds in this series (L =
trimethylphosphine, triphenvlphosphite and
trimethylphosphite) have been prepared and their
substituent constants will be reported shortly. Model
compounds tor a series of cvclopentadienyl manganese
carbonyl compounds have been prepared by a new
route involving a thallium cyclopentadienyl inter-
mediate.

Synthesis and Chemistry of Bimetallic Compounds

RESEARCHER: ASSISTANT Professor THOMAS E. BITTERWOLF
SPONSOR: RESEARUH CORPORATION

Bimetallic compounds have recently been shown to be
involved in the reactive centers of several enzymes
such as those which convert atmospheric nitrogen to
ammonia and oxidize water to oxygen in the course of
photosynthesis. Their presence in the enzymes
responsible for fixing carbon dioxide has been known
for some time. Bimetallic species are also thought to
be involved in several surface reactions such as the
Fischer-Trolpsch synthesis of short chain alkanes and
alkenes from synthis gas (H, and CO). It is also likely
that liberation of dihydrogen from the surface of
metals during corrosion is a bimetallic process.

This research seeks to prepare a series ot
compounds in which two metal atoms are held in
close proximity by a set of at least two bridging
groups. The introduction of ligands thydrogen, alkyi
groups) onto these metal centers will position the
ligands in immediately adjacent sites where they may
be able to interact to yield products. Attempts are

also underway to prepare compounds which will bind
and activate dinitrogen or carbon dioxide and activate
these compounds tor reaction with reducing agents.

The synthesis of biphenylbisd(chromiumtricarbonyh
bis(diphenylphosphido) methane and its arsenic analog
has been reported along with a study ot its interaction
with strong acids. Four more compounds have now
been prepared in this series and their reactions with
acid and with methyltluorosultonate will be examined
in the immediate tuture. Mixed metal compounds
containing chromium-molybdenum and manganese-
chromium have been prepared. and a diphosphine
bridge has been introduced into the mixed maganese-
chromium compound. A dimanganese compound has
been prepared and a bridging reaction attempted. A
small amount of the bridged product was detected by
31-I> NMR, but the major product trom this reaction
was a compound with the phosphine bound at only
one end.
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CHEMISTRY

Electrochemistry at Phenol-Coated Platinum Electrodes

RESEARCHER: ASSISTANT PROFESSOR GRAHAM T, CHIFR
SPONSOR: NAvAal RESEARCH LABORATORY

In this work, platinum electrodes were coated with a sur-
tace tilm by oxidation ot phenol at the electrodes. The
pH response of the platinum electrodes, coated and un-
coated, was approximately the same (52 mV pH unit),
indicating that the response is actually due to the
existence ot an oxide laver on the platinum surtace and
that protons are able to penetrate the surtace film rather
easily. In related work, it has also been found that
reduction of benzoquinone at phenol-coated platinum

electrodes involves inhibition ot the second reduction
step of the quinone. Similar studies tor N, N-dimethyl-p-
phenylenediamine showed that the response tor the
second oxidation process ot this compound is only
somewhat decreased compared to that ot the tirst oxida-
tion step. These results suggest selective exclusion of
anionic species from the surtace tilm, with scome ot the
eftect being attributed to a steric exclusion ot the charged
species with their associated counterions.

Electrochemistry of Organic Compounds at
(SN). Electrodes

RESEARCHER: ASSISTANT PROFESSOR GRAHAM T. CHEEK
SPONSOR: NAVAL RESEARCH LABORATORY

Hydroquinone (H,Q) was chosen as one of the com-
pounds for study at (SN)_paste because it has been ex-
tensively studied at platinum and vitreous carbon elec-
trodes as well as at (SN)_single crystal electrodes, the
electrochemical behavior being similar at all of these elec-
trodes. At (SN)_paste, however, it was observed that
the current density for the reduction process following
H,Q oxidation was much smaller, by a factor of approx-
imately six, than that of the other electrodes. Since this
reduction process corresponds to the reduction of the
protonated quinone, this phenomenon was studied by
adding proton donors (for example, perchloric acid) to a
solution containing benzoquinone, the oxidized form of
hydroquinone. The reduction process under these condi-
tions corresponded to that observed in the work on
H.Q: in addition, the observed current level was smaller
than that observed at the other electrodes. These results
are thought to indicate slow kinetics for this reduction;
that is, in this case the (SN)_‘Apiezon paste electrode
behaves ditferently from the (SN)_single-crystal elec-
trodes.

An interesting effect was observed for certain
heterocyclic aromatic compounds at potentials ap-
proaching the positive (anbodic) background limit for the
(SN _ paste electrode. An oxidation peak, rather poorly
resolved from the anodic background process, appeared
at potentials approximately 100 mV negative of

background upon addition of pyridine, quinoline, or
acridine, the current for the process increasing with
heterocycle concentration. Smaller ettects were seen tor
thiazole, while thiophene showed very little etfect. The
interpretation of this effect involves a “complexation” ot
the oxidized (SN),_species by nucleophiles, thereby pro-
moting easier oxidation of the (SN) . This is in accord
with the effects seen for the compounds studied, since
the extent of the effect increases with increased
nucleophilicitv of the compound.

In a study of other heterocyclic systems, pyrrole ox-
idation was observed at a potential corresponding to the
anodic potential limit for (SN)_and, while no separate
oxidation process was seen, led to the formation of a
black deposit on the (SN)_paste electrode surface.
Previous work (Diaz et al.) at other electrodes has shown
that pyrrole oxidation produces a conducting, polymeric
film on the electrode surface. The cyclic voltammetric
behavior of the tilm on (SN)_ paste was tound to be
qualitatively similar to that seen in the previous studies,
the redox processes being much broader and less well-
defined at (SN)_paste. One interesting aspect of the pres-
ent work is that the concurrent oxidation ot (SN)_ and
pyrrole may have some effect on the nature of the tilm
produced, possibly explaining the broader redox pro-
cesses tor the polypyrrole film tormed at (SN)_ paste
compared to that at platinum.
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CHEMISTRY

Effects of Structural Disorder on the Electronic
Structure of Polyacetylene

RESEARCHER: ASSISTANT PROFESSOR MARK L. ELERT
SPONSOR: NAVAL RESEARCH LABORATORY

The unusual conductivity of polyacetylene is due to
the delocalized v bonding along the carbon backbone
of the polymer. Any defect or distortion which inter-
rupts the delocalization is expected to have a signifi-
cant effect on the electrical properties of the material.
The effect of disorder can be modeled as a random
fluctuation in the interaction energy between adjacent
carbon atoms. Solving for the density of states in the
presence of a random interaction energy fluctuation
using a Green's function approach, it was found that
soliton-like excitations (which are important com-

ponents of the conduction mechanism) are surprisingly
stable in the presence of disorder. Solitons still give
rise to a narrow, well-defined band at mid-gap even in
the presence of interaction energy disorder sufficient
to smear the Peierls band edges appreciably. This
result offers important support for recent theories of
conduction in polyacetylene, which postulate the for-
mation and persistence of solitons in amorphous poly-
acetylene films where the individual monomer units
are expected to be exposed to variable chemical en-
vironments.

Mobility Fuel Properties (Fuels Chemistry Evaluation)

RESEARCHER: ASSOCIATE PROFESSOR FRANK J. GOMBA
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

A rapid and reliable shipboard method of determining
both nitrogen and sulfur in synthetic fuels was sought.
An Antek Nitrogen Analyzer is under evaluation and
gas chromatographic techniques were also tried.
Determination of sediment in synthetic fuels using
neat fuels plus additives such as 2, S-dimethylpyrrole
was compared with work done by others using the
same additive with JP-5 fuel. Preliminary infrared

work tends to indicate some similarity between the
two sediments which may show that a polymer of ox-
idized pyrroles may form. The adherent gum ASTM
D381 test-apparatus was put into operation to set
comparison with the so-called 150°F oven test. Work
on this was to be continued by others during the
academic year,

Synthesis and Studies on 2-AZA-4-Thio-Bycyclo-
(4, 3, 0)-Nonatetraene

RESEARCHER: CAPTAIN RALPH D. HADDOCK, USMC
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

Theoretical calculations (MNDO) suggest that
3-methyl-2-aza-4-thiobi-cyclo(4,3,0) monatetraene
should have approximately 35 kcal/mole aromatic
stabilization energy. Preparation of the aromatic
compound by dehydrogenation of the diene prepared
by the scheme below is to be attempted. The
following scheme has been used to prepare the
precursor. Starting with methyl

2-cyclopentanoncarboxylate, protection of the
carbonyl is provided by ethylene glycol. The ester
function is reduced with lithium aluminum hydride
and the resulting alcohol converted to the methyl
ether. After removal of the ketone protecting group,
the ether is eliminated to give the exocyclic terminal
olefin. Treatment with thioacetamide gives the bicyclic
product.
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Stereochemistry of Grignard Reagent Coupling
with Alkyl Tosylates

RESEARCHER: ASSISTANT PROFESSOR TAYLOR B. JONES
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

The absolute orientations of molecules during the
course of chemical reactions have long been of interest
to chemists. In order to elucidate how the absolute
orientations are affected by a given process, one must
know the absolute orientations of reactants and pro-
ducts. From a comparison of the changes, if any, that
occur during the reaction, a commentary on what

has transpired on a molecular level can be advanced.

The aim of this project is to gain more insight into the

course of the chemical reaction between Grignard
reagents and alkyl tosylates, two common classes of
organic compounds, using the absolute configurations
as a probe.

Investigations of Insect Defensive Chemistry

RESEARCHER: ASSISTANT PROFESSOR TAPPEY H. JONES
SPONSORS: RESEARCH CORPORATION AND NAVAL ACADEMY RESEARCH COUNCIL

An investigation of the defensive chemistry of the Fire
Bee has been completed. This insect produces several
novel 2-ene-1, 4-diketones, which were prepared by
alternate synthesis, and provided to biologists who are
studying their role in the insect’s behavior. These
compounds are powerful irritants and repellents.
Completed are the early stages of a study of the
chemistry of some ants in the genus Mesoponera.
These ants contain an array of acyclic amines and

amides, whose biological purpose is unknown at this
time.

Also completed is a detailed study of the structure
of several novel ant venom alkaloids from thief ants
in the genus Solenopsis. These studies indicate that
these ants possess a biosynthetic mechanism for these
compounds that is similar, if not identical, to that
utilized by ants in the genus Monomorium for produc-
ing similar compounds.

Possible Field Trips for the USNA Interdisciplinary
Energy Course

RESEARCHER: PROFESSOR EDWARD KOUBEK
SPONSOR: NAVAL SEA SYSTEMS COMMAND

A two-week study was made of possible field trip sites
for midshipmen enrolled in the USNA Inter-
disciplinary Energy Course. Several local sites were
visited to determine if they were of sufficient interest
to warrant a class sponsored field trip. Trip times and
routes were considered. Also considered was the
possibility of including some of the sites on TV tape

for classroom use. Sites investigated were: Three Mile
Island Nuclear Power Plant, Harrisburg, Penn-
sylvania. Baltimore, Gas & Electric Coal Fired Power
Plant, Chalk Point, Maryland. Getty Oil Refinery,
New Castle, Delaware. Cove Point Liquid Methane
Terminal, Cove Point, Maryland.

The Examination of Oils by High Pressure Liquid
Chromatography

RESEARCHER: PROFESSOR SAMUEL . MASSIE:
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNATOLIS LABORATORY

A growing need of the U.S. Navy is the development
of methods and techniques for studying the eftects of
high temperatures and pressures on the composition ot
oils, especially in aircraft engines and ships in extreme
temperature conditions, without dismantling the
aircraft or ship engines. Studies were conducted to
ascertain if very minute changes in the composition of

3OS ST

oils could be detected by HPLC methods. High

temperature conditions with metallic catalysts were

simulated to ascertain the relationships between

time temperature chemical changes in the oils,
Satistactory progress was made and the studies are

continuing,.
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o2 rganometallic Coatings Program g
( : RESEARCHER: ASSOCIATE PROFESSOR JOHN W, ScHUT T/ _.
. SPONSOR: DAVID W, TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER  ANNAPOS LABORA TORY -::‘-’
L . . . . . o
ey The purpose of the program is to develop analytical methyl methacrylate to tributvltin methacrylate "
s techniques for characterizing organometallic polymers. moieties in copolymers of these materials. In addition, S
e The present work has shown that Raman spectroscopy Raman spectroscopy can be used to measure residual oo

- is useful in quantitative measurements of the ratio of unpolymerized material that may be present. e
-‘:‘.. . . . :".-
Synthesis and Characterization of Several New Iron e

L} - -

'.)-. . . . -..-
and Ruthenium Complexes by Phase-Transfer Catalysis
. . e
- and Photochemistry -
A . T T
> RESEARCHER: ASSISTANT PROFESSOR TOYCEF E, Stiany e
. ~
:: SPONSOR: NAVAL ACADEMY RESEARCH COUNCH >
" N
- The purpose of this research is the synthesis and which involve using an agueous base-organic solvent iy
-:,r characterization of several iron and ruthenium com- system where a quarternary ammonium salt acts as -':-"
v plexes, with an emphasis on two major synthetic tech- catalyst. Addition ot methvl iodide. under the condi-

: niques, phase-transter catalysis and photochemistry. tions just described. attorded the substitution product _-'..
. The project is divided into the two parts as detined by ot {CHOFe(CO),CH,} as desired. The optimum con- S
e the technique being employed. The research done thus ditions necessary for maximum vield, reaction time, O
N tar has involved preliminary investigation of a simple and temperature, have not yet been determined., -
) iron-cyclopentadienyl-carbonyl-bromide species, Amounts of reagent, normality ot the base solution, -
:-; which can be synthesized through published methods. time and temperature all seem to have an ettect on the AR
) Phase-transter catalysis conditions have been used reaction proceeding and also on the product viclds. =
& : 'din
‘-"‘ . 3 . o e * '.*:
N Surface Energies and Chemical Analysis of the Initial :
" . . L * ) -.
, Stages of Microbiological Fouling -

» .-
RESEARCHER: MIDSHIPMAN 1/C MARK J. OLSON s
- ADVISER: PROFESSOR R. REECE COREY
SPONSOR: TRIDENT SCHOLAR PROGRAM o
2 e
e A series of three interrelated experiments were con- and scanning electron microscopes (SEM). and a
N ducted which analyzed the initial stages of marine hydrous bacterial spraver (HBS). Results showed :
by microbiological fouling in the Severn River estuary. In definite surface energy ranges which would experience
— the first experiment, glass microscope slides were ex- low degrees ot touling or organism retention.
. o posed to natural fouling organisms at “sampling sta- In the third experiment, an artiticial sca water solu-
- tions” located along the length of the estuary. Slide and tion was created and organically enriched in order to
A0S water samples were collected at set intervals, and a analyze solutions which would support lite and promote
"o comparison was made between the relative degree of the transter of touling bacteria. It was discovered that
. - fouling and individual water parameters experienced at each of the nutrient solutions would support lite tor an
~ each station. Results ot the analysis showed low fouling extended period of time, while straight artiticial sea water
A to occur in waters which were relatively low in and distilled water would only allow bacterial transter B
-:_ temperature and oxygen content, but high in salinity. tor a limited period of time. During each ot the ex- ‘:-'
.- The second experiment compared the surtace periments, common or signiticant touling organisms were S
) energies of a set of substances to the degrees of touling observed and noted. One such obeervation in experiment -:.-
>, and organism attachment they demonstrated. Surface two, discovered extraordinary organisms. referred to as };\-“
XY energies were determined using a contact goniometer, “sheep,” which were signiticant due to their strength ot e
o samples were exposed to natural touling organisms in a adhesion on substrates, and their composition of primari- ““
@ controlled environment, and degrees of fouling and ly metals. -
-y organism retention were determined using dissection o
o+
N
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CHEMISTRY

Independent Research

Preparation of Substituted Acridones as Laser Dyes

RESEARCHER: LIEUTENANT PETER JOHNSTONE, USN

Acridones are molecules whose tluorescence spectra
ofter potential as laser dves in as-yet inaccessible por-
tions ot the spectrum. Unfortunately, the absorption
bands quench this Huorescence too well, Tt is hoped
that adding substituents to the acridone nucleus will

shitt the two wavelength regions relative to cach
other.

Preparation ot several 3, 5- and 2. o- substituted
compounds have shown promise but wider separa-
tions are needed.

Mode-Specificity in HNC — HCN Unimolecular
Isomerization: A Classical + Tunneling Model

RESEARCHER: ASSISTANT PROFESSOR BOyD A. WalTe

Microscopic unimolecular isomerization rate constants
are calculated tor bond-specific preparation ot the
HNC —~ HCN system. The dvnamical model is that ot
Waite and Miller, which incorporates computed
classical trajectories coupled with vibrationally
adiabatic WKB tunneling probabilities calculated at
classical turning points in the reaction barrier region.
Rate constants are obtained via a probability branch-
iry analysis, utilizing Monte Carlo sampling ot initial
conditions. Results indicate that at lower energies,
mode-speciticity is significant, especially for excitation
in the weakly coupled CN stretching mode. Mode
specificity is reflected by a somewhat restricted
distribution of turning point locations at the reaction
barrier. At higher energies, the exact dynamical results
correspond more closely with the statistical RRKM
model, there being a more random sampling of turn-

ing point locations at the reaction barrier. By project-
ing the classical trajectories (which reveal the ettects of
intramolecular mode-mode coupling) onto the reaction
barrier region and allowing semi-classical tunneling to
oceur (which includes the reactive aspect of the
overall unimolecular process), one can inter the
relative importance ot the two etfects as well as obtain
(at least semi-quantitatively) vibrational relaxation
rates as a function ot energy and mode. Similar
calculations were carried out tor the Henon-Hieles
model unimolecular system. Results indicate very little
mode speciticity in the unimolecular decay rates,
which correlates well with quantum mechanism
results. The existence of three barriers to reaction tor
this system prevents any trajectories trom sampling a
particular range of tunneling probabilities, thus
leading to the statistical-like rate constant protile.
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Research Course Projects

Protonation of Cobalticium Compounds in Super Acids

RESEARCHER: MIDSHIPMAN 1/C DAVID BLIESNER
ADVISER: ASSISTANT PROFESSOR THOMAS E. BITTERWOLF

Many transition metal species are known to undergo
protonation at the metal center in strong acids. The
strength of the acid determines the position of
equilibrium between the free metal species and the
protonated form. Ferrocene is known to undergo pro-
tonation in HBF;OH, an extremely strong acid, but
there is no evidence that the isoelectronic cobalticium
ion can be protonated in this medium.

Cobalticinium, methyl cobalticinium and 1,
1'-dimethylcobalticinium were examined in a series of
strong acids including HBF,OH, HFSQ,, HF,CSO; and
HSbF,. No evidence for protonation was found in the
nmr spectra. Preparation of bis(pentamethylcyclopen-
tadienyl) cobalticium was not successful.

Synthesis and Characterization of New Iron
Complexes by Phase-Transfer Catalysis

RESEARCHER: MIDSHIPMAN 2/C DOUGLAS J. BROWN
ADVISER: ASSISTANT PROFESSOR JOYCE E. SHADE

The purpose of this research is the synthesis and
characterization of several new iron complexes using a
technique known as phase-transfer catalysis. Phase-
transter reactions are done in an aqueous base-organic
solvent, two-phase system where a quarternary am-
monium salt acts as catalyst. The research done thus
far this semester has involved preliminary investiga-
tion of the simple system of (7-C;H;)Fe(CO),X, where
X equals a halide with CH,l, under phase transfer

catalysis conditions. While the application of phase-
transfer techniques to such systems does indeed work,
the optimum conditions necessary have not yet been
discerned. Amounts of reagents, normality of the base
medium, time and temperature all seem to have an ef-
fect on the yields of product. Work on this project
continues, with more attention being directed towards
it with the researcher as a Trident Scholar for
1983-1984.

2

.
>

LA AN

a s
v ‘.

New Heteropolytungstates

RESEARCHER: MIDSHIPMAN 1/C ROBERT J. CHASTANET
ADVISER: PROFESSOR ORVILLE W, ROLLINS

s

Wy

2.

The following new heteropoly tungstates have been
synthesized and purified:

‘u " .l

(RbNa). (CaO;ErOf.W,,Om) ® x HZO (n

[

(NH,Na), (GaOErOW,,0,,) ® x H,O (ID

(NH.Na), (GaOy(Col*, I'r}".0,0W,,0u) @ x H,O (11D

os HTos
These new compounds contain the rare carths, er-

bium (Er) and praesodynium (I'r) as indicated. To our

knowledge, the only heteropoly anion known to con-

tain a rare earth is the molybdate ot Cerium (1V)
{CeMo,,0,,} @ 12H,0. These new anions are also

'._._._._-. P LN
A
.
P TP

- .
. M.‘.-;‘~'-'\'~ . . v..-
A RIU] ,'4',-(_'-_. A-_; AP N AT AL YR,

unique because they are undecatungstogallates (111,

Each preparation has been subjected to chemical
analysis. The analysis for preparation (1) has been
completed (except for Na) and the true tormulation is:

(NHo)Nau(Ga, O.Er, O W, 0.) 12 H,O
The calculated composition is:
NH,, 21.99%; NH, + H,O loss at 500 C: 0,5%:

sa, 1.91%:; Er, 5 o »: and Na
C 1.91%; E 50%: W, 61.5% IN
2.79° . The experime nldl results are:
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CHEMISTRY

NH,, 21.2%; NH; + H,0 loss at 500°C, 9.30%; is unlike those of other salts containing Keggin-type
heteropoly anions, which are surely isomorphic with
the anion of this preparation. The crystal system is
one of lower symmetry (than cubic), and if only one
(or two) space groups are poscible, then a refinement
of earlier structural ot Keggin-type anions might be

Ga, 1.70%; Er, 5.78% . W, 58.9%, and Na?

Preparation (I) is crystalline and was subjected to a
line-focus X-ray study using Ni filtered CuKa radia-

tion. The X-ray pattern, containing many strong lines, performed.
.3
N Crown Ether Catalyzed Synthesis of Tri Butyl
\-._‘.. R ]
N Tin Methacrylate
o
NN RESEARCHER: MIDSHIPMAN 1/C GERALD ESPER
S ADVISER: ASSISTANT PROFESSOR THOMAS E. BITTERWOLF
\ -
Vi Tributyltinmethacrylate is used in one synthesis of tin Crown ethers are known to catalyze the formation
o containing polymers used in preparation of anti- of esters with metal carboxylates and trialkylsilyl
AR fouling paints for the Navy. This synthetic route in- chlorides. Thus, it seemed reasonable that they would
J "-' volves a Dean-Stark dehydration of a benzene mixture catalyze a reaction between sodium methacrylate and
T of tributyl tin oxide and methacrylic acid. While tributyl tin chloride in acetonitrile. Good yields were
=3 yields were good, the workup of the reaction was dif- obtained with the 18-crown-6 as catalyst. Rates were
ficult and the benzene solution precluded commercial favorable as well.
acceptance.

. Heterocyclic Thiosemicarbazones as Potential
( Antibacterial Agents

MR RESEARCHERS: MIDSHIPMEN 1/C ROBERT GAMBRILL, ROBERT HERZOG, AND TOMOKO ISHIKAWA
o ADVISER: PROFESSOR SAMUEL P. MASSIE

el
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DR In cooperation with the Walter Reed Army Institute of compounds also showed interesting preliminary activi-

Research on the preparation of heterocyclic thiosemi-
carbazones, He-C(R“)=N—NH—-C=S5—NI(R;R,) was
made. These compounds showed activity against
gonorrhea, malaria, leprosy and meningitis. Related

ty against Herpes.

It was, therefore, of interest to study derivations
derived from pyridine-2-carboxaldehyde and pyrrole-
2-carboxaldehyde.

Studies of the Lithium/Benzoyl Chloride Cell System

RESEARCHER: MIDSHIPMAN 1-C JaMES B, HART
ADVISER:  ASSISTANT PROFESSOR GRAHAM T. CHEEK

A lithium cell system employing benzoy!| chloride as
the cathode active material and lithium
tetrachloroaluminate as the electrolyte salt has been
studied and found to possess an open-circuit cell
voltage of 3.0 V. The discharge characteristics ot the
cell depend markedly on the surtace area of the
carbon used in tabricating the cathodes. Cathodic

reduction of benzovl chloride in acetonitrile has been
tound to yield aromatic di esters as products, the
rather unreactive nature ot which suggests that the
lithium-benzoyl chloride cell may be safer in
operation than previous lithium cell systems. A
Disclosure ot Invention has been made ot these
results.
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Oxidation Potentials in N-Butyl Pyridinium Chloride:

Aluminum
Chloride Ionic Liquids

RESEARCHER: MIDSHIPMAN 1 C ROBERT B. HERZOG
ADVISER: ASSISTANT PROFESSOR GRAHAM T. CHEEK

When n-buty! pyridinium chloride or the salt ot
methyl imidazole and l-chlorobutane are combined
with A1C1,, the resulting system is an ionic liquid. By
manipulating the ratios of the compenents of the li-
quid, the ionic system can be made neutral, basic, or
acidic in nature. These ionic liquids are usetul for elec-
trochemical studies ot oxidation and reduction poten-
tials and mechanisms. These systems are particularly

useful for the study ot certain organic molecules such
as aromatic ketones which have oxidation and reduc-
tion potentials which tall outside the range of poten-
tials available in aqueous solutions. An area ol con-

siderable interest is the interaction ot the ionic melts

with the aromatic ketones and their intermediates in

both oxidation and reduction reactions under various
degrees of acidity and basicity.

Reduction of Aromatic Carbonyl Compounds in a
Room - Temperature Molten Salt

RESEARCHER: MIDSHIPMAN 1°C ROBERT HERZOG
ADVISER: ASSISTANT PROFESSOR  GRAHAM T. CHEEK

Benzyl reduction was studied extensively in both basic
and acidic melts of the A1C1,;: 1-methyl-3-
butylimidazolium chloride system. In the basic melt,
two-electron reduction of benzyl leads to a complexed
stilbenediolate intermediate which rearranges rather
rapidly to a benzoin dianion species. As the melt
acidity is increased, profound changes occur in the

electro-chemical and spectroscopic properties ot ben-
zyl due to complexation ot the carbonyl oxygens by
AI1C1,. It appears that the stilbenediolate tormed
upon reduction is stable in the acidic melt. Benzoin
and benzophenone were also studied and showed a
similar dependence of electrochemical behavior on
melt acidity.

Electrochemical Studies of Benzoyl Chloride and
Benzoyl Fluoride

RESEARCHER: MIDSHIPMAN T C PAMELA A. HORINE
ADVISER: ASSISTANT PPROFESSOR GRAHAM T. CHEEK

Upon reduction at platinum or vitreous carbon, ben-
zoy! chloride consumes one Faraday ot charge per
mole, resulting in the tormation of a mixture ot cis-
and trans- stilbenediol dibenzoate. A similar study
was conducted on benzoyl tluoride reduction in order
to assess the ettect ot the halogen atom on the reduc-
tion process, the principal product being benzyl ben-

zoate in this case. Mechanisms tor the reduction pro-
cesses, involving a longer litetime tor the benzoyl
fluoride anion radical than that ot benzoyl chloride,
were proposed. Further work on phthalovl dichloride
was also carried out, leading to identitication ot cis-
and trans- biphthalyl, phthalic anhvdride, and ber -
zocyclobutadione as electrolysis products.
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Mode-Specificity in Unimolecular Reaction Dynamics,
Theoretical

—~

o REstARCHER: NIOSHINAN 20 C TEROME STHEANRO
:;. ADVISERD ASSISTANT PPROFESSOR BOYD AL WA -
N .
a
- This research endeavored to answer questions involv- level and manipulation ot existing FORTRAN tiles, RS
A Gl I i
(] . . . ~. - . . . . LS
WY ing the rate at which maolecules decompose upon being Since it is a dassical trajectory technique, pumerical S
energized into a specitic energy distribution. A integration ot coupled ditterential equations is >
AN classical treatment including quantum mechanical tun- employed. as well as statistical sampling of molecular
:: neling developed by Waite and Miller serves as the initial conditions upon energization and statistical
SR basis tor this studyv. The major goal was to apply this analysis of results. The inclusion of quantum
_:: technique to “real” molecular svstems, such as the mechanical tunneling via the WKB method requires
i unimolecular isomerization ot HNC. use of such numerical techniques as root-tinding and
) The research involves computer programming in numerical integration ot one-dimensional integrals.
s the FORTRAN language, both on a developmental
X
N
P .-:a L[] .
- MNDO Calculations on Crosslinked Polyacetylenes
-
_ RESEARCHER: MIDSHIMMAN 1 C ROBERT W, TOLBERT
ADVISER: ASSISTANT PROFESSOR MARK L. ELERT
ey Experimental evidence indicates that isomerization of tound that crosslink tormation at tavorable geometries
. polyacetylene trom the cis contiguration to trans at does produce unpaired spins with a relatively low ac- o
<. elevated temperatures is accompanied by the ap- tivation energy. However, there appears to be an addi- R
“~ earance of unpaired spins in the material. The forma- tional energy barrier against migration ot these spins .
P P P ‘ P ,
— tion of crosslinks during isomerization is a possible away from the crosslink site, which suggests that they G
{ source of the spin production and provides a plausible may not be able to initiate isomerization ot an entire fra
o low-energy pathway tor isomerization. To test this polvacetylene chain. This result merits turther investiga- )
S hypothesis, a series ot MNDO (modified neglect ot tion by ab initio techniques, since the spin migration Sy
A diatomic overlap) semiempirical electronic structure barrier may, in tact, be an artifact ot the MNDO Rt
o calculations was carried out for polyacetylene chain method which employs very limited contiguration in- AT
s fragments at possible crosslinking orientations. It was teraction tor the diradical cross-linked state. '_-:
' ~
. -.‘
fa"y @ -,
b . [} . . . T
o Synthesis of Phenylcyclopentadienyl Derivatives of
s ] Y
Vanadium and Copper
W, ~\..
< RESEARCHER: MIDSHIPMAN 1-C TEFFREY S. WEIS iy
- ADVISER:  ASSISTANT PROFESSOR THOMAS E. BITTERWOLF LY
) Phenyl substituted derivatives of cyclopentadienyl has been generally ignored because ot the air sensitivi-
" metal complexes have been reported tor several ty of the tormer and the lack of reactivity ot the lat- OO
< metals. These compounds serve as models tor the syn- ter. In the present work, progress was made toward e
.,. thesis of m- and p-tluorophenyl compounds used in the synthesis ot phenylcyclopentadienyl vanadium
“y Tatt substituent constant studies and as starting tetracarbonyl and on starting material tor the copper S
[ materials tor the synthesis of bimetallic complexes. complexes. Problems ot air sensitivity remain to be &)
-::: The chemistry of cyvclopentadienyl-vanadium- solved. -
o tetracarbonyl and cyclopentadienyl copper phosphines :.:
b - N
.'..._ ‘--.‘-
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:.{ CHEEK, Graham T., Assistant Professor, co-author, salt system have been studied as a tunction ot melt
N “Preparation and Characterization of a Substituted acidity . Intrared spectroscopic data indicate that AQ
Y X Alkylpyridinium Chloroaluminate Molten Salt exists in the uncomplexed state in the basic melt (0.8
Q"‘ System,” Inorganic Chemistry, 21 (1982), 3581. A1C1,:1.0 BuPy(Cl). The electrochemical behavior in
d Measurement of the properties of this organometallic this reg;ion in.volves a single-process tw‘”‘lec"”".
o salt melt permits utilization of this system for an elec- reduction (with slow electron transter) of AQ to its
N trochemical medium. Potentials at which the molten dianion, the reduction mechanism probably pro-

AS solvent undergoes chemistry and its nature were deter- ceeding by an ECE pathway. Oxidation of the dianion
| ;‘.": mined. back to AQ occurs at a potential considerably positive
S (600 mV) of the potential for AQ reduction, thus in-

dicating some interaction of the dianion with the melt.

” S:HEEK, Graham_ T., Assistant Professor, co-author-, The complexation of AQ by A12C1,- in the acidic

i An Electrochemical and Infrared Study of Chloranil )
- :-_ in n-Butylpyridinium chloride: Aluminum Chloride .mel.t (1.2 AlCl,:l.p BuPyCl) produces AQ(AIC1 '?’ as
'.g'. lonic Liquid,” Journal Electrochemical Society, indicated both by intrared spectroscopy a”?’ chemical
o 129(1982), 2739. analysis. This complexation results in a shift in poten-

» tial for the reduction process compared to the cor-
X ' Th.e electrochemiFa] behavior of tetra.chlf)robenzo- responding potential for AQ reduction in the basic
o quinone (chloranil, Q) has been studied in the melt of +1.4V. The reduction of AQ(A1C1,), also in-
-‘;'vl‘ aluminum chloride-n-butylpyridinium chloride volves a single-wave two-electron process (with faster
::‘-:. {BuPyCl) ionic liqu.id system. The "EdUCtiOf.‘ (.’f . electron transter than in the basic melt), thought to
:::- chloranil proceeds in a two-electron step, giving rise proceed by a disproportionation mechanism. Since the
s to the dianion. Both the electrochemistry and infrared same separation in potentials for AQ(A1C1,), reduc-

spectroscopy appear to indicate that, depending on
the acidity of the system, chioranil is complexed by
A1C1,, initially on the carbonyl oxygen, and on the
ring chlorines. The second carbonyl appears to remain
uncomplexed. Large shifts in the reduction potential
for chloranil are observed as the solvent acidity
(mole/ratio of A1C1, to Bul’yCl) is varied, indicating
the extensive degree of interaction of the solute with
the solvent. Cyclic voltammetry indicates the presence

tion and subsequent oxidation in the acidic melt was
observed as that seen for AQ in the basic melt, some
interaction of the dianion with the acidic melt is also
evident. As the composition of the melt was varied
through the neutral region (approx. 1.0 A1C1,:1.0
BuPyCl), in which the acidity is changing rapidly, an
additional process due to reduction of AQ(A1C1,)
was observed; by adjustment of melt acidity by small
additions of A1C1, or BuPyCl, a melt containing all

s of one or as many as three species, depending on the three species AQ, AQ(A1IC1,), and AQ(A1C14), could
= acidity, which are concluded to be in rather slow be obtained. Electrochemical studies of this system in-
e equilibrium. Nernst plots of the potential of an in- dicated that interconversion among the various species
<o dicator electrode as a function »f the Q/Q = ratio in- upon reduction is rather slow, an observation reflect-

- dicate potentiometric reversibility; at a fixed Q/Q” ing the low levels of A1,C1,~ present as well as the
aa ratio, the potential variation as a function of melt unbuffered nature of the melt in this region.
T acidity indicates a gain of three A1C1, molecules per
b Q = relative to Q, suggesting that it is complexed by .
NN six A1C1, molecules in the acid system CHEEK, Graham T., Assistant Protessor, co-author,

:\ ’ ! ) SY* ’ “pH Response of Platinum and Vitreous Carbon Elec-
.. trodes Modified by Electropolymerized Films
- CHEEK, Graham T., Assistant Professor, co-author, Analytical Chemistru, 55(1983). 380.

_ “Electrochemical and Spectroscopic Studies of 9, . ) .
£hd . . Preparation ot tilms polymerized on the surtace of

e 10-Anthraquinone in a Room Temperature Molten . ) o )
s Salt,” Journal Electrochemical Societv, 129(1982) standard electrode materials by imposition ot clectric
'\:': 2482;. ‘ ' potential provided moditied electrode properties in
AN turther chemical studies. The changes in pH responses
N The electrochemical and spectroscopic properties of 9, are reported in this paper and must indlude both
o p pic prop P par

i 10-anthraquinone (AQ) in the low temperature underlying substrate and polymer as part of the con-
P q P y poly

A1CIL,: n-butylpyridinium chloride (Bul’vCh molten sideration.
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JONES. Tappey H.. Assistant Protessor, co-author,
“Photochemistry of Alkyl lodides. 8. Formation of a
Bridgehead Alkene,  Journal American Chemical
Society. 104(1082), 3972,

Photochemical reaction ot bridgehead iodides in the
(2.2, 2), (2. 3, Irvand (3. 3, 1) series gave unrear-
ranged substitution products as the major result with
some hydrocarbon reduction by-products. Use ot
deuterated methanol as solvent gave no isotope inclu-
sion in these products. More complicated cases did in-
clude deuterium in the product and required bridge-
head alkene intermediates tor explanation.

JONES, Tappey H., Assistant Protessor, co-author, “Ant
Venom Alkaloids from Solenopsis and Monomorium
Species: Recent Developments,” Tetrahedron, 38(1982),
1949.

The chemistry and biology of the ant venom alkaloids
from the genera Solenopsis and Monomorium are
briefly reviewed. The usual 2, 6-dialkylpiperi-dines
found in four as yet unstudied species of Solenopsis
are described. In addition, a monoalkylated
1-piperideine, that is a new natural product, is
described from a tifth Solenopsis species. Finally, the
venoms of Monomorium latinode and M. subopacum
are shown to contain an array of 2,

S-dialkylpyrrolidines.

JONES, Tappey H., Assistant Protessor, co-author,
“Chemistry and Possible Defensive Roles of Cuticular
Alchols of the Larval Atlas Moth,” Comparative
Biochemistry and Psysiologu, 73B(1982), 797.

Cuticular wax from abdominal tubercles of Attacous
atlas (Lepidoptera; Saturniidae) is primarily composed
of 1-triacontanol in combination with 1-hexa-decanol,
1-heptadecanol, 1-nonadecanol and 1-dotriacontanol.

Evidence for the roles of wax in water conservation
and defense against predators and parasitoids, and the
defensive behavior associated with an additional
thoracic defensive secretion are discussed.

1-Triacontanol at 2.28 X 10-8 M, but not larval
wax containing this compound at the same concentra-
tion, increased the number ot leaves, and leat and
stem fresh and dry weight of Ailanthus altissina seed-
lings, a host-plant of the Atlas moth.

MASSIE, Samuel I’.. Protessor, “Historically Black
Higher Educational Institutions and the Marine
Sciences,” Current, 4(1982), 23-29.

A survey of marine science ofterings at tour institu-
tions was made and discussed, especially as models tor
similar programs.

VERZINO, William 1., Commander, USNR, co-
author, “High-Energy (Neodymium) Laser Pyrolysis of
U.S. Coals,” Journal of Analytical and Applicd
Pyrolysis, 4(1982), 21-31.

As part ol a study exploring conditions that intluence
coal pyrolysis, the effects of neodymium laser heating
upon five ditferent rank coals have been studied.
Gaseous products trom neodymium-laser pyrolysis ot
all coal types can be explained by condensation reac-
tions during the cooling ot high-temperature systems.
The use ot neutral or reducing atmospheres (helium,
hydrogen or deuterium at two atmospheres) does not
significantly alter the product distributions, although
some deuteration ot products was observed. High-
speed photography was used to determine the
dynamics ot the laser interactions.

WAITE, Boyd A., Assistant Professor, co-author,
"Mode-Specificity in the Unimolecular Dissociation of
Formaldehyde (H, + CO), a Two-mode Model,”
Journal of Chemical Physics, 78(1983), 259.

The reaction path (the minimum energy path in mass-
weighted Cartesian coordinates), and all the coupling
functions which tully characterize the reaction path
Hamiltonian of Miller, Handy, and Adams have been
calculated tor the unimolecular dissociation of tor-
maldehyde (H,CO — H, + CO) in its ground electronic
state. The reaction coordinate and the four other in-
plane vibrational modes are strongly coupled to each
other, but the out-of-plane vibration is coupled directly
only to the reaction coordinate. Calculations ot the tvpe
of Waite and Miller for the state-specitic unimolecular
rate constants are carried out tor a two-mode model con-
sisting of the reaction coordinate and the out-of-plane
vibration, and one observes a signiticant degree of mode-
specificity, i.e., the unimolecular rate constant tor a
given metastable state is not a smooth tunction of the
energy of the state. It is suggested that this mode-
speciticity may persist in the complete six-mode system.

WEINGARTNER, D. Lawrence, Assistant Protessor,
“A Field-tested Internal Tag for Crayfish,” Crustu-
ceana, 43 (1982), 181-188.

A briet review of tagging methods is tollowed by a
description of a new type ot tag tor cravtish. This in-
jected, color-coded, nylon rod teatures permanence
through several molts, recognition of individuals, and
identitication without sacriticing the marked animals.
Field testing of this tagging method indicated that no
interterence with the behavior, growth or longevity ot
the craytish occurred. The principal drawback ot this
tagging system is the time involved in preparing and
applving the tag,
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Presentations

BITTERWOLF, Thomas E., Assistant Protessor, “Syn-
thesis and Dihydrogen Evolution from Basic Metal
Dimers,” Marvland Section, American Chemical
Society, Baltimore, Maryland, October, 1982,

BITTERWOLF, Thomas E., Assistant Protessor,
“Chemistry of Bimetallic Compounds,” Rider College,
Lawrenceville, New Jersey, 14 April 1083,

BITTERWOLF, Thomas E.. Assistant Protessor, “Syn-
thesis and Chemistry of Basic Metal Dimers,” NSF
Organometallic Workshop, Tucson, Arizona, 1-5 June
1983.

CHEEK, Graham T., Assistant Protessor, “Reduction
of Aromatic Ketones in a Room-Temperature Molten
Salt,” Poster session, Gordon Conference on Elec-

trochemistry, Santa Barbara, Calitornia, lanuary 1983.

CHEEK, Graham T., Assistant Protessor, “Elec-
trochemical Studies at Phenolcoated Platinum Elec-
trodes,” 17th Mid-Atlantic Regional Meeting, White
Haven, Pennsylvania, 6 April 1983.

CHEEK, Graham T., Assistant Protessor, “Elec-
trochemical Studies of Selected Organic Systems,”
Seminar, North Carolina State University, Raleigh,
North Carolina, January 1983.

ELERT, Mark L., Assistant Protessor, “Tight-Binding
Studies of Electroactive Organic Polymers,” Interna-
tional Conterence on the Physics and Chemistry of
Conducting Polymers, Bourg Saint Maurice, France,
10-14 December 1982.

ELERT, Mark 1., Assistant Protessor, "Cross-links
and Unpaired Spins in Polyacetylene,” International
Conterence on the Physics and Chemistry ot Conduct-
ing Polymers, Bourg Saint Maurice, France, 10-14
December 1982.

ELERT, Mark L., A«istant Professor, “The Effect of
Off-diagonal Disorder on Soliton- and Polaron-like

States in trans-Polyacetylene.” International Con-
terence on the Physics and Chemistry of Condudting
Polymers, Bourg Saint Maurice, France, 10-14
December 1082,

ELERT. Mark L., Assistant Protessor, Electronic
Structure and Properties of Polyacetylene.” Marviand
Section, American Chemical Society Meeting, College
ot Notre Dame of Marvland, Baltimore, Marvland. 23
February 19083,

ELERT. Mark 1., Assistant Protessor, “Tetrahedral
Cross-links in Polyacetylene,” American hysical
Society National Meeting, Los Angeles, California,
21-25 March 1983,

HERZOG. Robert, Midshipman 1 C. "Reduction of
Aromatic Ketones in 2 Room-Temperature Molten
Salt System,” 17th Middle Atlantic Regional Meeting
ot American Chemical Society, White Haven, Penn-
sylvania, 7 April 1983.

HORINE, Pamela A., Midshipman 1 . “Elec-
trochemical Reduction of Benzoyl Chloride and Ben-
zoyl Fluoride,” 17th Middle Atlantic Regional Meeting,
of American Chemical Society, White Haven, Penn-
sylvania, 7 April 1983.

KOUBEK, Edward, Protessor. "Honors Chemistry at
USNA,"” Biennial Conterence on Chemical Education,
Oklahoma State University, Stillwater, Oklahoma,
August 1982.

MASSIE, Samuel .. Protessor, “Black Americans in
Science; Afro-Americans in Science,” Atro-American
Black History Month Observations, Middle East Divi-
sion, Corps ot Engineers, U.S, Armv, Winchester,
Virginia. 22 February 1083,

WEINGARTNER, D. Lawrence, Assistant Protessor,
"Determining Respiration Rates in Aquatic
Organisms,” Workshop on Biology Laboratory Educa-
tion, Clemson, South Carolina, 14 Tune 1983

0 t

a l'l.

DR TR WY N N A |
A i



) i) ’ i %

AN el Y

, Sy A A ] S A or [ ~ 4

. LN LI . . . -4

& P PR .\. P SR ’ SO ! oh - I Wl AN : ‘ "R
- - s e e . I . Lt o 7 \-t ‘e

LR Y . I el . AN P .

YA SISO  SIUSOGIM . SR SRR R R AT e

.--.t-\-- _‘..,.A .......... 3 .i\-'- -...\ .w..\\-.w -~ \ tr\.\.. \. 5 0 .- a-- --n v u- & .- -\n.-.... B L " . .-\ ¢ \)\J-v\ g “ -v- \.--...-..f.-. l.” s o

< T N . } o (NP PN RPN O™ - RPN f f b.- ~\..-..».-.-<w.\ -..W- .\uvﬂb \Vt\- -\.1-\. )
N \ a_g_« _« 1 LR A - o




oL
I NP

-: . _.‘..

o2 8t al ol g o




o A

2

e F-12

.' l. 3

LAV

saxlal

DEPARTMENT OF .

Computer Science 5

COMMANDER WILLIAM L. LUPTON, USN ——

CHAIRMAN

esearch in the Applied Science

Department was performed in Com-

puter Science, Management, and

Operations Analysis. The research

activity described on the following
pages provided the students with valuable ex-
perience and an appreciation of the applications of
their particular academic disciplines.

The bulk of the midshipmen research was sup-
ported by an annual grant from the Chief of Naval
Operations (OP-953) and administered by the
Operations Analysis faculty. Their funds allowed
the faculty members to work closely with opera-
tional units and development agencies within the
Navy to provide projects of current interest for
midshipmen research.

Faculty research was funded by a wide range of
interests, both government and civilian, and en-
compassed many areas of scientific study. As is
always the case, the ultimate beneficiaries of these
studies are the midshipmen whose educations are
enriched by the constant study of the faculty.

During the Academic Year 1982-1983, the
name of the department was changed from
Applied Science to Computer Science. The change
was made to reflect the fact that beginning with
the Class of 1986, Computer Science will be the
only major offered by the department. Research in
the Computer Science Department will continue
to play a vital role in the professional enrichment
of both the midshipmen and the faculty.

127

A e

- l. N '..~‘- -$.' pit K
y » _\ﬁ .\1'-:'1‘: P R



»
a

y
Y

B
‘-

2

OV

B GRS

. el

Soeoe e

et -
e e .
&

e

18
le
[

I.) 3

)

PSR Y
P A AR 2P

\ .l .~ .l

" l. »
AR ":. !

-
Cd
¥

'8

¥

COMPUTER SCIENCE

Sponsored Research

Calculation of the Sea-Floor Conductivity Using
Measured Electric Fields and Potentials

RESEARCHERS: ASSOCIATE PROFESSOR FRANK L. K. CHI AND ASSISTANT PROFESSOR FREDERICK A, SKOVE
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOI IS LABORATORY

Existing electric and magnetic Monopole mathematical components as a tunction ot bottom conductivity vice
ship model computer programs, developed at the distance from the source. The electric model was then
Naval Research Laboratory for shallow water, were used, together with the actual shallow water test
adapted to the Naval Academy Time-Sharing System. results, to predict bottom conductivity.

These programs were then modified to produce field

Heating, Ventilation, and Cooling General

RESEARCHER: LIEUTENANT COMMANDER DAVID C. ENDICOTT, USN
SPONSOR: DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAIPOLIS LABORATORY

The purpose of this project was to assist in the software for computer-aided bearing design and data
installation of a data acquisition software system for analysis; and provide consulting services on software
compressor and air conditioning system development; development, data acquisition, system analysis,
develop software graphics for flow diagram system integration, and computer schemes related to
demonstrations of heating, ventilation, air HVAC program (DDGX AC Plant).

conditioning {HVAC) laboratory experiments; develop

Accuracy of Software Development Activity Data:
The Software Cost Reduction Project

RESEARCHER: ASSISTANT PROFESSOR ANTHONY F. NORCIO
SPONSOR: NAVAL RESEARCH LABORATORY

This paper addresses the accuracy of self-reported engineers report relatively accurate data on the WAR
activity data and valid ways to analyze such data. A if they make notes on their activity or if they are
one-week experiment was conducted in which the prompt in submitting their WAR. If engineers do not
activities of five Software Cost Reduction (SCR) keep notes on their activity, then prompt reporting is
project engineers were sampled. The sampled data was critical for ensuring the accuracy of weekly selt-
compared with the activity data submitted “as usual” reported data. The results also indicate that ratios

by the five engineers on the Weekly Activity Reports between activity categories are valid metrics of project
(WAR). The results indicated that the activity.

s
»

o &
R
2w _ el

»

0

LY
.

“ <
()
- .

. -

L
N .
A

kn ., 0

ey R

l./

Y N
e

R AR



'._l; o0t

*

o0 PN

r‘ .l‘ll.‘tr
PRI -4

‘/ l"‘ s

A

l."n' :; ',

D
LA
+la

N 'Y

RSN Y

» ‘.I.“
[}

Chil
»
.

v,
[}

RRRRRNES B

Pl 44, 48

A

COMPUTER

SCHENCI

An Analysis of Academic Grades in SM212 and SM202

RESEARCHER: MIDSHIPMAN T C ROBERT AL ARONSON
ADVISER: MATOR MAalcOorst W FOrDHAM, USA
SPONSOR: MATHENIATICS DEPARINMENT

At the request ot the Mathematics Department
Chairman. the academic grade histories tor SM202,
(Elements ot Difterential Equations) and SM212
(Ditferential Equations) were analyzed. All grades
awarded tor the academic vears 1972-1982 were used
tirst to determine the distribution of grades tor both

courses. A second part to the project involved
comparison ot cach midshipman’s grade in SN212 or
SM202 with his pertormance in all other math courses
fexcluding SM202 and SM2121 and then making this
comparison among the various academic majors as
well.

Statistical Analysis of Naval Messages

RESEARCHER: MIDSHIPMAN 1 C MICHAT Brasik
ADVISER: LIEUTENANT COMMANDER CRAIG M. TANNUScH, USN

SPONSORS: NAVAL ELECTRONICS SYSTEMS COMMAND, AND CHIEF OF NAVAL OPFRATIONS (OI7-03)

The purpose of this research was to uncover letter
characteristics and probability distributions in naval
messages tor both single letters and digraphs and to
conduct additional analysis necessary to develop 95
percent confidence intervals and determine required
sample size tor conclusive results. The project was
patterned atter Bell Laboratory Studies ot the New
York Times. Underlying information essential was
studied to determine susceptibility of U. S. Navy
message tratfic to exploitation by unauthorized

persons. Approximately 2,000 unclassitied naval
messages provided on tape were read by Naval
Academy Time-Sharing System (NATS).

Naval messages have dramatically ditterent
characteristics from those in standard written English.
Large (relatively) amounts of numbers, spaces,
abbreviations and a flatter distribution ot characters
occur in naval messages. Although the analysis was
completed on only 167 messages, the results were so
dramatic that turther analysis and research is essential.

Project RUMIC Research Report

RESEARCHER: MIDSHIPMAN 1/C PAUL A, BOYNE
ADVISER: LIEUTENANT COMMANDER WilLIAM E. EAGER, USNR

SPONSORS: NAVAL COASTAL SYSTEMS CENTER AND CHIEF OF NAVAL OPERATIONS (O-95)

Modern mine wartare necessitated the development of
an unmanned, low-risk mine hunter. Current Soviet
strategy has forced the United States Navy to allocate
more of its mine-wartare budget to the development
of deep-ocean minesweepers. Consequently, the aging
coastal mine-sweepers are leaving a gap in the coastal
mine-countermeasures force.

The Naval Coastal Systems Center (NCSC) is
currently planning for the development of an
inexpensive, autonomous, undersea vehicle with mine
reconnaissance and neutralization capabilities,
Additionally, the concept provides the United States
with a covert capability not attainable with
conventional surtace-tvpe mine hunters.

NCSC has integrated existing hardware and
technology to equip an old swimmer-delivery vehicle
(a two-man submarine) with a search sonar and an
auto-pilot. The project has been named RUMIC tor

Remote Undersea Mine Countermeasures. The RUMIC
autopilot drives the submarine along a pre-
programmed search pattern while the sonar scans the
bottom for possible mines. The navigational
information (heading. speed. location, etc.) and the
sonar output are recorded by an outboard tape
recorder. The tape is thus a record of the mission,
which is later analyzed to determine the location ot
mines in the area searched.

In order to demonstrate system teasibility, it is
necessary to develop a means of determining the
overall system accuracy. "How close did the system
predict the actual locations of the mines?” is the test
question. To solve this problem, an algorithm was
developed to determine the latitude and longitude of
detected mines. A comparison was then made between
the derived coordinates and the known locations in
the constructed test tile to address the stated question,




A £ RN RRACU D e B i g i A e it s Sy e e e A g A Y DAY A Sl S T N Sl S e i ;
20 =
COMPUTER SCIENCE :
. .
The Supply/Budget Stocking Problem
RESEARCHER: MIDSHIPMAN 1/C JOHN HUGHES @
ADVISER: LIEUTENANT COMMANDER CHARLES A, PERKINS, SC, USN X
SPONSOR: CHIEF OF NAVAL OPERATIONS (OP-95) .
The project undertaken was in tultillment of a course involved the use of advanced dynamic programming .
requirement in the operations analysis curriculum. The with the goal of determining the exact optimum point -
major objective was to simulate in a simple model the of funds allocation. The researcher chose this ap- '
budget and supply problem taced by project and pro- proach and learned a great deal about the uses and b
gram managers in determining how and where to limitations of the method to a real world problem. R
spend the available repair parts money. The model After the limitations of the dynamic model used :-
considered failure rates, cost, and critical nature of the and the absurd answer it produced were analyzed, -
equipment to the ship’s mission. work was concentrated on a better understanding of -
There were two methods of approaching the problem the methods currently being used in the Navy to deal -
identified. The first involved the use of linear program- with this problem. {
- ~ ming and a simple cost trade-off approach. The second e,
19 ‘n-‘.
AR L
2 ¢
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i Case Study in Naval Battle Group Anti-Air Warfare
d \"- ‘-
; RESEARCHER: MIDSHIPMAN 1/C STEPHEN JACKSON -
ADVISER: COMMANDER JAMES D. BUTTINGER, USN i
SPONSOR: CHIEF OF NAVAL OPERATIONS (OD-95) -
The purpose of the project was to develop a case mation from sources engaged in rescarch. primarily :-.
study for use in the “Analysis of Naval Tactics” the Center tor Naval Analyvses. Included in the case o
course in the operations analysis curriculum. The case study was also a solution guide and a supplemental -
study goal was to develop a narrative scenario of the teaching package as well as a documented computer '
outer air battle with current ranges. threats, and other program. The project was successtully completed and -
parameters. The plan was to obtain the current infor- the finished report submitted.
. -
Placement Procedures for Plebe Chemistry -
RESEARCHER: MIDSHIPMAN 1T C KATIE AL PODOLAK
ADVISER: MAIOR WiLLIAM . HAFREY, USMC '-:
SPONSOR: CHEMISTRY DEPARTMENT
. o ‘ ‘ o
The objective of this study was to investigate alter- Test (SAT) scores, high school chemistry grades, on
native procedures for placing Midshipmen Fourth several plebes in cach of the tracks and employed the
Class into one of the three chemistry tracks - high, discriminant analysis technique to see if an optimal .
middle, and low. classitication system based on these information -
Currently, placement is based on the results of a variables could be determined. Such a classitication .
Placement Exam. The researcher created a data base technique was constructed and brieted to the A
containing information such as Scholastic Aptitude Chemistry Department. e
i
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Development of Software Package to Determine
Underlying Distribution and Parameters
of a Sample of Data

RESEARCHER: MIDSHIPMAN T C JOHN POLK
ADVISER: LIEUTENANT COMMANDER GREGORY R. HAAMELIN, USN
SPONSORS: OPERATIONS ANALYSIS FACULTY, AND CHIEF OF NAVAL OPERATIONS (O-95)

The purpose of the project was to develop a sottware
package which performs analysis on a data sample in
order to determine the underlying distribution. It does
so by constructing probability plots.

It then uses an R? coefficient to determine which of
the plots is the straightest. It tests the following

distributions: exponential, normal, unitorm, lognor-
mal, Weibull, and gamma. Once the most likely is
determined, the parameters are computed and a chi-
squared goodness-of-fit test is pertormed. The user is
then given the most likely distribution and its
parameters, as well as the chi-squared statistic.

Exploratory Data Analysis Package

RESEARCHER: MIDSHIPMAN 1/C MICHAEL MELILLO
ADVISER: LIEUTENANT COMMANDER CRAIG M. JANNUSCH, USN
SPONSORS: OPERATIONS ANALYSIS FACULTY, AND CHIEF OF NAVAL OPERATIONS (OP-95)

Exploratory Data Analysis (EDA) is an important
aspect of statistical analysis. The Minitab statistical
package currently on the Naval Academy Time-
Sharing System (NATS) is insufficient for many ap-
plications requiring EDA. This project comprised
selected techniques such as stemleaf plots, number
summaries, scatter plots, curve fitting, boxplots, and

multiple boxplots. The package is designed to be both
interactive and user friendly. It is also designed to
handle most common size data files. At this time
about 50 percent of all the desired techniques have
been implemented. A user's guide is in draft form.
The algorithms implemented have been subjected to
preliminary verification.

A Statistical Analysis of Majors Change
at the U. S. Naval Academy

RESEARCHERS: MIDSHIPMEN 1/C Topp C. DAVIS AND GARY D. MCCARTHY
ADVISER: ASSOCIATE PROFESSOR RANDALL K. SPOERI
SPONSOR: OFFICE OF THE ACADEMIC DEAN

The process by which midshipmen change majors is of
interest to the Office of the Academic Dean. Complete
records of all major changes since 1974 have been kept
by the Assistant Dean for Academic Affairs, and were
made available for analysis. Each record contains
identitication number, date the major change was
made, losing major, and gaining major. This data was
entered into the computer for subsequent analysis.
From this information, trends and predictive features
were identitied. Frequency distributions, bar graphs,
and histograms were used to organize and analyze the
data. These methods provide a usetul summary of this
historical data.
The major tindings of this study were:
® A greater number of midshipmen have been
changing majors in recent years.
The number has increased approximately 40 per-
cent since the Class ot 1978,

® Each graduating class analyzed gained an average
of six humanities majors due to changes.

— Each class lost an average of six
science. engineering majors.

— Increasing numbers of humanities majors have
been gained in recent years.

® A sizable shift from engineering to science oc-
curred in all years analyzed.

* A small percentage of majors accounts tor a
large percentage of changes,

— The majors most commonly transferred into in-
clude General Engineering (EGE) and Physical
Science (SPS).

- The majors most commonly dropped are the
engineering majors.
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Design and Documentation of a Curriculum for a
- Iz 1 L] .
’ Short Course” in Naval Operations Analysis for
- R
Naval Tactical Research and Development Personnel
.::-. RESEARCHERS: MIDSHIPMEN 1-C MARK L. STONE AND KENNETH WILSON
ADVISER: ASSOCIATE PROFESSOR RANDALL K. SPOERI
-.‘_',-. SPONSORS: NAVAL COASTAL SYSTEMS CENTER. AND CHIEF OF NAVAL OPERATIONS (OI’-05)
Other branches of the armed services have historically 2. Identitying current and previous otfers ot such
AEN developed, documented, and offered curricula in the courses, both military and civilian. These
P techniques of operations analysis for various military organizations were then contacted to acquire in-
- and civilian personnel in their commands. Civilian formation, documentation and or advice
e universities and other organizations have also rou- regarding their experiences in the development
" tinely offered such instruction. Personnel at the Naval and conduct of their courses in this area.
‘ Coastal Systems Center, in Panama City, Florida, 3. Evaluating the needs ot the Navy, and compar- !
- have expressed the desire to see such a curriculum ing past and present curricula offered by others, oo
~ - designed specifically for Naval Tactical Research and as well as a personal knowledge of Naval O
.'; Development personnel. Operations Analysis, to design a comprehensive e
> This project involved four basic steps: “short course” for Naval Tactical Research and
1. Establishing liaison with key personnel at the Development personnel. e
N Naval Coastal Systems Center to determine their 4. Documenting the recommendations to include -—
e . . .
needs in such a course, and the needs they both general and specific content ot the course, ! .’
.. . - -~ -
S would anticipate for other naval commands giving suggested text(s), references and other an- B
having similar research and development mis- ticipated or required instructional materials NS
-.':- sions. Other commands were also contacted as a and/or aids. ::.-_\
S part of the project. AR
oo )
= =
" - . b . f L] . . u;;_\
Antisubmarine Warfare Tactics: The Passive Sonobuoy =
."‘4 3 L
. and the LAMPS Helicopter N
':.‘~ RESEARCHER: MIDSHIPMAN 1/C CLASS VANCE S. TISDALE ‘_-'..'
=N ADVISER: ASSOCIATE PROFESSOR W. CHARLES MYLANDER I
) SPONSOR: CHIEF OF NAVAL OPERATIONS (OP-95)
)
' This project explored several tactics to use in the place- After demonstrating the superiority of a tactic called
o ment of sonobuoys by a LAMPS helicopter after initial the "TRI-TAC” pattern, an interactive microcomputer
T detection has been made on a sonobuoy. Two factors program was written as an aid tor use of this tactic. The
I are considered in the development of sonobuoy patterns. program is written for a microcomputer carried on a
<. First, the maximum area of uncertainty of the target is to frigate directing the operations of the sonobuoy laving
g be minimized. Secondly, the pattern must provide ease helicopter.
AN of geographic description of the localized area so further
- prosecution of the contact can be carried out.
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Minefield Density Estimation

RESEARCHER: MIDSHIPMAN 1 C CHARLES S. YOUNGBIOOD
ADVISER: ASSOCIATE PROFESSOR RANDAIL K. SPOERI
SPONSORS: NAvAal COASTAL SYSTEMS CENTER, AND CHIEF OF NAVAL OPERATIONS (OI-95)

Minetield reconnaissance provides data necessary tor The objective ot this research project was the
the estimation ot the density of mines in a known or veritication or disqualitication ot line transect sam-
suspected minetield. Mine density estimates are impor- pling as a theoretical and practical method tor the
tant in the planning of mine countermeasures (MCM) mine wartare community to employ in estimating the
wartare and in the prediction of the eftectiveness of density ot a minetield. To meet this objective, the
these countermeasures. Line transect sampling had tollowing tasks were pertormed: (1) Review and
been used in biological studies since the early 1930's evaluate MCM literature and related problems trom
but had not been considered for use in minetield the tactical operational perspective: and (2) review
reconnaissance. A comparison ot the characteristics of and evaluate line transect sampling as a statistical
mines laid in a minetield to the characteristics of methodology. This evaluation included both
biological populations to which line transect sampling theoretical and practical constderations regarding its
has been successfully employed shows that there is potential in MCM reconnaissance.

similarity between the two.
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Research Course Projects

The Flowchart Translator System

RESEARCHER: MIDSHIPMAN 1/C TIMOTHY A. BATZLER
ADVISER: ASSOCIATE PROFESSOR ANTHONY F. NORCIO

The Flowchart Translator System (FTS) is a program-
ming system designed for a non-programmer. By using
an interactive graphics terminal, standard flowcharting
symbols and user-friendly menus, FTS easily allows
the user to create and modify any flowchart of an
algorithmic process. FTS then translates the flowchart
into a high-level language such as PASCAL. This is in
effect a translation from one high-level language to
another. FTS allows the user to specify nested DO

and IF constructs as well as subprocedure calls. FTS
always produces structured code. In addition, FTS
software is designed such that it can be rather easily
expanded to include more sophisticated language
features and program constructs. FTS demonstrates
how an extremely large and complex system can be
constructed using all of the features of the target
language.

An Investigation of Possible Relationships Between
Participation in Varsity Athletics at the Naval Academy and
Retention in the United States Navy and Marine Corps

RESEARCHER: MIDSHIPMAN 1,C FRAZIER W. FRANTZ
ADVISER: MAJOR RALPH C. ROSACKER, USMC

The purpose of this study was to determine if a
statistically significant relationship exists between
participation in varsity athletics at the Naval
Academy and retention in the United States Navy and
Marine Corps. To accomplish this task, the statistical
relationships between retention rates associated with
varsity and non-varsity athlete graduates of the Naval
Academy and between participation in specific varsity
sports and active military duty retention were
investigated. The perceived subjective relationships
between varsity sports participation and active
military retention, as viewed by knowledgeable
individuals of both the career service and non-service
sectors, were introduced in this study and served to
add a great degree of insight and comprehensibility to
the retention figure comparisons.

L R T
-t -‘-.-‘-I‘I.I...C'-
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For the most part, the analysis of variance tests on
the control and the treatment groups indicated that no
statistically significant difference exists between the
mean retention figures for each graduating class
(1963-1975) and the corresponding figures for varsity
letter-winner graduates. An analysis of all U. S. Naval
Academy graduates who had attained the rank of
Captain (0-6) and above revealed a proportionately
higher percentage (27.06 percent) of varsity athletes
under the assumption that only 16.48 percent of each
class consisted of varsity athletes on graduation day.

Most importantly, ground work was laid for fur-
ther investigation into the area of retention figure
comparisons under the recommendations to increase
the number of sample population inputs and to pro-
vide for more analysis of variance and correlation
testing than that included in this study.
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Installation of the UNIX Circuit Design System

.
Pd
( RESEARCHER: MIDSHIPMAN 1 C JOSEPH E. TOFALO

::. ADVISER: MAJOR MALCOLM W. FORDHAM, USA

.
- A tape containing the UNIX Circuit Design System user to easily draw a logic or electronic circuit and
:- (UCDS) was purchased from Bell [ aboratories by the rapidly update or edit it. Information on how to use
o Computer-Aided Design and Interactive Graphics UCDS, and user-triendly documentation tor the editor
N (CADIG) support group in Rickover Hall. The DRAW, has been prepared and pared and is available

research project involved installing as much ot this at CADIG.

‘: system as possible. Despite major difterences between As a result ot this research project, steps are being
:, the system on which UCDS was created, and the taken to correct the shortcomings ot the current

" system at CADIG on which it is now installed, a ma- CADIG system. This will tacilitate installing the re-
:_ jority of the system is currently available. Primarily mainder of UCDS at a later date.

B, this includes the circuit editor DRAW, which allows a
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Publications

CHI, Frank L. K., Associate Professor, and Frederick
A. SKOVE, Assistant Professor, “Calculation of the
Sea-Floor Conductivity Using Measured Electric Fields
and Potentials,” Computer Science Department Report
CS-1-83, January 1983.

Existing electric and magnetic Monopole Mathematical
Ship Model Computer Programs, developed at the
Naval Research Laboratory for shallow water, were
adapted to the U.S. Naval Academy Time-Sharing
System_ While the models existed in their original
form, predicting field strength as a function of
distance, comparison testing was performed between
Naval Research Laboratory results and the Naval
Academy results in order to assure that the transpor-
tation and adaptation efforts were successful.

When satistied that the models were producing ac-
ceptable results, an effort was begun to modify them
so that they would produce field components as a
function of bottom conductivity vice distance from
the source. The electric model (ASE) was then used,
together with actual shallow water tests, to predict
bottom conductivity. All results obtained refer only to
a simple dipole, and no implication that these results
extend to any configuration beyond a simple dipole
should be inferred.

NORCIO, Anthony F., Assistant Professor, co-
author, "Human Memory Organization for Computer
Programs,” Journal of the American Society for Infor-
mation Science, 2 (March 1983), 109-115.

Human memory organization has been shown to be
important in the processing of natural language.
Evidence is provided in this investigation which sug-
gests that human memory organization is also impor-
tant in processing programming languages. Subjects
were divided into experimental groups which studied
programs with or without documentation, and with or
without hierarchically indented statements. Subjects
studied and recalled five Fortran programs. The pat-
tern of recalled statements at logic segment boundaries
was compared to the recalled pattern within segments.
In addition, the recalled boundary patterns of the ex-
perimental groups were compared to each other. The
results indicate that algorithmic logic segments form a
cognitive organizational structure in human memory
for computer programs. Statement indentation and in-
ternal program documentation did not apparently
enhance the organizational process or the recall of
programming, statements.

SPOERI, RANDALL K., Associate Professor, and
Malcolm W. FORDHAM, Major USA. "An Analysis

of Academic Grades at the United States Naval
Academy 1971-1981," Proceedings of the 1982 Scection
on Statistical Education, American Statistical Associa-
tion, Washington, D.C., August 1982, 167-171.

In the past decade, an item ot concern to educators
has been whether or not grades awarded in academic
courses have steadily been increasing. This is fre-
quently referred to as “grade creep.” This potential
problem was an item of concern to the Office of the
Academic Dean of the United States Naval Academy.
In order to address this concern, a study was con-
ducted in which academic records for years 1971
through 1981 were analyzed. All grades given during
this period were used to check for grade creep, as well
as to analyze grade patterns for selected courses, ma-
jors, and departments.

This paper provides an overview of the study. It
was determined that there has not been any ap-
preciable grade creep during this period. However,
several interesting patterns were detected for specific
courses and majors.

SPOERI, Randall K., Associate Professor, “Statistical
Modelling of Historical Shore Erosion Patterns,” Ap-
pendix D in Assessment and Management Plan for
Shore Erosion Control in Queen Anne’s and Talbot
Counties, Maryland, Coastal Resources Division,
Tidewater Administration, Maryland Department of
Natural Resources, 1983, D-1 - D-7.

This report describes a technical and planning study
which was coordinated by the Maryland Department
of Natural Resources to help two counties of the
Maryland Coastal Zone (Queen Anne’s and Talbot
Counties) in managing new erosion-control projects on
shorelines of the Chesapeake Bay. Portions of the
report describe the pattern of historic shore erosion,
the shoreline terrain, and shoreline sediments, coastal
processes, trends in the installation of existing struc-
tures, “case studies” of existing structures, and
vegetative alternatives that are available for develop-
ing new shore protection plans. Included are sum-
maries of the legal and planning strategies which have
been developed to insure that proper shore-protection
is anticipated in relation to the future development
plan.

A particular component of the report is the ap-
plication of statistical methods to historical shore ero-
sion data, for these counties, in an effort to
mathematically model shore erosion processes and
identify factors related to coastal retreat.
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YOUNG, Robert J.. Lieutenant, USN, S1100 Class
Notes. Annapolis: USNA Print Shop, 1983.

This publication is an extensive rewrite of a previous
edition. This is written exclusively tor the Dartmouth
BASIC Edition Seven Language. All examples and text
have been redesigned to highlight the structured
methods of BASIC 7, including the FOR-NEXT, DO-
WHILE, IF-THEN-ELSE, SUB-ROUTINE and FUNC-

TION. In addition, ARRAYS, TABLES, FILES, NATS
COMMANDS, GRATHICS. SEARCHING, and
SORTING are also covered in detail. The text is writ-
ten for the novice computer user with each new con-
cept explained thoroughly. Many complete example
programs are presented as well as sets of homework
problems at the end of each chapter, with solutions in
an appendix. This will be the primary text tor the In-
troduction to Computing course (S1100).
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Presentations

SPOERI, Randall K., Associate Professor, and FORDHAM, Malcolm W., Major, USA, and Randall
Malcolm W. FORDHAM, Major, USA, “An Analysis K. SPOERI, Associate Professor, “An Analysis of

of Academic Grades at the United States Naval Academic Grades at the United States Naval
Academy, 1971-1981,” 142nd Annual Meeting of the Academy, 1971-1981," National Educational Com-
American Statistical Association, Cincinnati, Ohio, 18 puting Conference/'83, Baltimore, Maryland, 6 June
August 1982, 1983.
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DEPARTMENT OF

AR N S L R i i L I G A I e

Mathematics

ASSOCIATE PROFESSOR FREDERIC I. DAVIS
CHAIRMAN

he tollowing pages should illustrate
that mathematics is a rather broad
discipline and that the taculty of this
department is involved in many of its
branches. The past year has seen ac-
tivity in pedagogical and philosophical studies as
well as considerable research in both pure and ap-
plied mathematics. This has resulted in a large
number of presentations and publications. The
publications included two books, one a compila-
tion of mathematics contest problems, and the
other a treatise on partial ditferential equations.
The scholarship reported on here serves several
purposes; in addition to furthering basic human
knowledge, it invigorates the teaching of those in-
volved in it and it enhances the reputation of the
Naval Academy as an academic institution.
While some of the work in this department was
done independently, much of it was supported.
For the most part this support has come for
research in areas of direct application to naval
problems. Research was sponsored by the Naval
Academy Research Council, the David Taylor
Naval Research and Development Center at An-
napolis, the Anti-Submarine Wartare Systems
Projects Oftice, the American Society tor
Engineering Education, and the Nuclear
Regulatory Commission.
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MATHEMATICS = |

Sponsored Research g

Optimal Use of Difar Buoys in a Mixed Difar-Lofar Field

RESEARCHER: ASSOCIATE PROFESSOR PETER ANDRE
SPONSOR: NAVAI SEA SysTEMS COMMAND
(ANTI-SUBMARINE WARFARE SYSTEMS PROJECTS OFFICE!

The decision to build only DIFAR sonobuoys will DIFAR buoy at each ot the tield's positions. The
result in the gradual decay of the stockpile of LOFAR model's results indicated that there was a <light advan-
sonobuoys, Thus it will become increasingly common tage to the positions which lay on the outside of the
to use a mixture ot LOFAR and DIFAR buoys in the sonobuoy tield. The advantage ot the exterior posi-
initial search phase of airborne ASW operations., It is, tions over the interior positions is slight, however,
theretore, helptul to be able to place the DIFAR buoys Thus other considerations such as particular

at those points in the buoy tield in which the in- knowledge of the target's position may cause the
creased capabilities ot the DIFAR buoys can best be DIFAR buoys to be best placed in some ot the interior
used. In the present investigation, a small Monte positions of the tield.

Carlo model was built to analyze the capabilities of a

Fundamental Orbits

RESEARCHER: ASSISTANT PROFESSOR CRAIG K. BAIL EY
SPONSOR: NAVAL ACADEMY RESEARCH COUNC

Trees (connected graphs with no cycles) are used as Fundamental orbit size is a characteristic that an

models of organic molecules. The frequency of occur- be assigned to each point in a tree. Points with a

rence of a molecule in nature varies inversely as the given fundamental orbit size can be counted and used

number of symmetries o the molecule. to determine the size of the automorphism group of

A tree needs to be weighted with a number related the tree. Results have been obtained to determine the

to the size of its automorphism group (which roughly average size ot the automorphism group tor a collec-

counts its symmetries). Fundamental orbit is a concept tion of trees used to model organic molecules.

detined to help determine the size ot the automor- =

phism group of a tree. o~
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Inhomogeneous Cauchy-Riemann Equations

RESEARCHER: ASSISTANT PROFESSOR JAMES 1. BUCHANAN

2T
$L IV

: SPONSOR: NAVAL ACADEMY RiskARCH CorNet {:
. % '\.'\
L. The investigator is considering the tollowing prob- 2. The investigator has derived, by matns tac- S
‘.i' lems: torization, integral cquations tor the solutions to the : :
. 1. The similarity principle tor Douglis svatems, Hilbert and Riemann - Hilbert boundarny value prob- ~':i
rel The investigator is secking to show that <olutions to lems tor Pascali svatems: D" w 4+ Aw + Bw’ = 0. > o
! d*w + Qdw + Aw + Bw’ = 0(d* is the Cauchy Fredholm analvsis of these equations gives theorems .!
' - -Riemann operator, Q is quasidiagonal) have the on the number and torm ot the solutions to these -
~' representation w = Sy ¢ an analvtic vector, S an in- problems and on the consistency conditions that data _-‘_:
::- vertible operator. He has the result tor one case and must satisty. These resalts are being written up tor oy
\: has tound an integral equation tor the operator S publication. The investigator is presentiv exploring the
. which he hopes will vield more intormation on the teasibility of colving these and related problems by
..: problem symbolic manipulation of computer prosrams,
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Applications of Aspect Graphs to Robot Vision Systems
Design

RESEARCHER: ASSISTANT PROFESSOR CAROU G CRAWFORD
SPONSOR: LIS, NAVY AND THE AMERICAN SOCIE 1Y FOR ENGINEERING EDUCATION FACUTTY Fritowstl PROGE W

The aspect graph, or visual potential, ot a regular Aspect graphs can be applied to the design ot robot
solid is a graph whose vertices represent aspects of the vision systems. In particular. this rescarcher i~ m-
object. In terms ot the division ot space generated by vestigating methods of application ot the theory to
the object. the vertices ot the aspect graph represent recognition ot objects by robotic systems using ~en-
cells, while two vertices are joined by an edge if the sory teedback devices, the compatibility of the

cells have a common wall. The concept ot aspect theoretical structure with existing internal computer
graph construction has been developed by . 1. representation ot objects, and the intormational himits
Koenderinck (State University ot Utrecht, on the use ot real time sensory teedback

Netherlands) to explain human perception.

Acoustical High Frequency Scattering from
Elastic Prolate Spheriodal Shells

RESFARCHER: ASSOCIATE PROFESSOR TAMES M. [ ARCHANGET O
SPONSOR: DAVID W, TAYTOR NAVAL SHIP' RESEARCH AND DEVETOPMENT CENTER, ANNAPOLS LABORATORY

¥
. :: Acoustical scattering resulting trom a high trequency Watson transtormation. This technigue, however,
$: plane—wave incident upon an elastic prolate does not seem to extend to the prolate spheroidal
-~ spheroidal shell cannot be determined by summing case. In electromagnetic theory, the comples trequen-
_:-‘ “classical” series tor special tunctions due to the cy poles constitute the basis tor the so-called
‘\': slowness of convergence associated with high frequen- “Singularity Expansion Method” (SEM), which
( cies. In previous work on tinite cyvlindrical shells, the predicts acoustic response in the torm of damped
D researcher associated poles located in the complex tre- sinusoids (using a time dependent Lallace transtorm)
S quency plane with resonances ot repeatedly circum- ot the individual target resonances caused by the ind
.,;-{:.-‘ navigating surtace waves, This assodiation of poles dent pulses. The researcher wishes to use SEM to
w2 with resonances ot repeatedly circumterential (or predict the acoustical high trequency scattering trom
] :. “creeping’) waves was made via the Sommerteld— elastic prolate spheroidal <hells,
.
y

Nonparametric Tests of Dependence
e
RESEARCHER: ASSISTANT PROFESSOR GARY FOWTFR .
SPONSOR: NAVATL ACADEMY RisEARCH CotNen el
The purpose is to develop a nonparametric test tor variables with distributions Fo. . FL respedtively $
dependence ot randons variables. The test would re- and joint distribution H. then, q
quire a distribution-tree consistent estimator ot . o )
dependence. Further, it is desired that the measure ot \ C \ H(F'u, ... F-'tu,
dependence be invariant under monotone transtorma- o o -~
tions ot the random variables, so that the test could - u ..o, du L du, :
be used with ranks. This problem led to a more Y
general problem: Can reasonably weak conditions be iv a measure of dependence imvariant under monotone o
tound that imphy a piven statistic is distribution-free? transtormations. An estimator o} this measure has Nt
Some progress has been made toward the required been constructed. [t is not known it thes estimator s
estimator of dependence. IE X000 00X are random distribution-tree. .
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Noise Source and Path Identification for Beams and
Fluid-Filled Pipes Using Recompressed Impulse Response

RESTARCHER: ASSOCTATE PROFESSOR JOHN S KA
SPONSOR: DIAVID TAYTOR NAVAT SHIEP RESEARCH AND DEVETOPNIENT CINTER ANNADIGT IS Ao v o

New procedures have been developed tor identitving
sources and praths ot structure-borne noise in struc-
tures built up trom wide tlange I-beams, as well as
piping systems conveving compressible and incom-
pressible Huid. These structures oceur typically in
ships. For example a ship hull-trame structure can be
modelled as parallel wide tange I-beams.

One method involves the use of partial coherence
spectra, and the other method uses a recompressed
impulse response. Both methods have been described
in detail. together with computer programs and ex-
perimental results,

The use of impulse response to estimate time delays
trequently is ot little value because the wave propaga-
tion in ship hull-trame and other structures is disper-

sive, That means the phase and wroup veloatios arg
trequency dependent.

By using the mathematical theory of clasticity . ane
can obtain dispersion relations fequations conneating
trequency and wave numberi for traveling waves in
various structures. In the estimated frequency
response tunction, one expresses the freguency i
terms of the wave number and then takes the mverse
Fourier transtorm with respect to the wave number.
The resulting “recompressed ™ impulse response nwvith
respect to path lengths) can be used to identity sources
and paths ot structure-borne noise.

Dispersion relations Tor various structures are
analvzed together with theoretical justitication and
practical implementation.

Quasitriangularity of 2-Tuples of Operators

RESEARCHER: ASSISTANT PROFESSOR GAll KAPTAN
SPONSOR: NAVAL ACADEANY REsFARCH CoUNell

A classical problem in operator theory is to determine
it everv operator on a Hilbert space has a noatrivial
invariant subspace. In 1967 Halmos introduced the
concept of quasitriangularity to simplity some ot the
known results. Apostal, Fois, and Voiculescu's major
result in this area is elegantly stated. The operator H
is quasitriangular it and only it the Ind (H — AD = 0
whenever H — Al is Fredholm. Brown, Douglas, and
Fillmore obtained the <ame result for essentially
normal operators by applving their work on
extensions ot C° = algebras. The researcher examined
2-tuples ot operator (U Hiwhere U s essentially

unitary, H essentially seltadjoint and U and H
essentially commute, obtaining necessary and
sutticient conditions tor quasitriangularityv i this
setting. This result seems to generalize to the dass ot
pairs ot operators whose joint essential spectrum s a
subset of a surtace of revolution, The rescarcher s
currently examining the tollowing questions: can
necessary and sutticient conditions be tound tor the
quasitriangularity of pairs of operators whose jomnt
essential spectrum is another tvpe ot 2 mamtold and
can these technigues be used to characterize operators

with dlosed range?

Sensitivity Analysis of Acoustic Processors
(ASW-PM4 Report. Classified Research)

RESEARCHER: ASSOCIATE PROFESSOR ARTHE R AL KARW AT
SPONSOR NV AT ST S S TEsts Comiashy ANTESEBRNVIARING Warnwe Syt Dot o= Ot

This study concerns the sensitivity of existing acoustic
processors and the now protot Proacoustic processor to
sound pressure levels The comparson s accomphished

through statstical analvaas ot the outpur of o NMaont

Carlo model which utilizes the real hte data measured
m o ditterent environments and the comparison s done n
vach of the envitonments AU present the comparison i~

assoctated with only one ocean
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MATHENIATTCOS

Dynamical Properties of Fibred Knots and Braids

RESEARCHER: ASSISTANT PROPESSOR Nk B Kiowen:
SUONSORT NAVAL ACADENY RESEARCE Col el

Fibred knots and dlosed braids are tiwvo dlasses of ob-
jects in three - dimensional space that can be studied
by means of mappings ot surtaces. There has been a
large resurgence of interest in Niclsen s classic work on
the dynamical properties thined points, sources, sinks,
et of surtace mappings due to the ideas ot
Thurston. Work has been done by the investigator
and I. Birman. concentrating on the

branched one - manitolds that Thurston calls train
tracks. Thev use these to distinguish tibred knots that
cannot be distinguished by the usual homelogy in-
variants. The investigator would like to extend thes
methods to the surtace mappings arising trom braids,
A large part in this work should be plaved by come
maps of the unit drdde invented by Niclsen.

C*-Algebra Compactifications of Semidirect Products
of Semigroups

RESEARCHER: ASSISTANT PROFESSOR BAO-TING LIRNIR
SPONSOR: NAVAL ACADEMY RESEARCH COUNU

This project is a continuation and expansion of the
problem tunded by the NARC during previous tiscal
vears.

Let S,. S, be semitopological semigroups with iden-
titv and S, 7 S; a semidirect product. The investigator
tormulated the necessary and sutticient conditions
under which the F-compactitications ot S, 7 S, could
be decomposed into a semidirect product, where Fis a
closed translation invariant sub - C* - algebra ot C (S,
7 S,) containing the constant tunctions.

The investigator applied the compactitication
decomposition to the almost periodic, strongly almost

periadic, and lett-unitormly continuous tunctions. For
the weakly almost periodic case, the investigator
tound that amenability conditions had to be imposed
on the C*-algebras of tunctions on' S, 7 §,.

The investigator has also discovered applications ot
these results to Wreath Products as well as to the tield
of tuzzy sets and systems. Many truittul results are
anticipated in the tollowing areas: (1) Compactitica-
tions ot Trantormation Semigroups, (2) Fuzzyv
Transtormation Semigroups, and (3) Applications to
Von Neumann Algebras.

Decision Theoretic Criteria for Multidimensional
Scaling in Riemannian Spaces

RESFARCHER: ASSISTANT PROFESSOR RORFRT L. MANICKI
SPONSOR: NAVAL ACADIY RESEARCH COUNcll

It is proposed to develop an interpretable analvtic
strategy of o theory ob decisions with multiple objec-
tives. This <trategy will be based on various types ot
proximity intormation obtained under conditions ot
uncertainty. This manitest intormation will be used as
a means ot identitving the latent underlying geometric

scales. The project will involve an investigation of the
criteria tor the identitication of a geometric structure
which provides an optimal representation ot the data.
Based on the identitied criteria, algorithms will be
developed to explain or discover the underlving at-
tributes or dimensions of the data.

structure which detines the metric of multidimensional

Applications of Stochastic Estimation and Control Theory

RESEARCHER: ASSISTANT PROFESSOR PPAt1 B Nassil
SPFONSOR: NAVAL ACADEAY REsEARCH CotNell

Control theory has been apphied to numerous areas ot
biology and medicine. One of the most important ap-
plications is the modelling of the  Cwth of cancer
cells which one tries to arrest with the periodic ad-
ministration of some drug known to be capable ot
killing cancer cells. This treatment method s called
chemotherapy. To emplov control theory tar this
problem. models tor normal and cancer cell growth

145

betore and atter administration ot a drug dosage muast
be known trom expermment. A quantity to optimize
must be agreed upon tegz normal cells minus cancer
cellsr and then Pontrvazim s maximum ponciple can be
used to determine the optimal scheduhng of the dioge.
Models that assume continuous drug administiation
have been investated: the researcher plans to in
vestipate discrete-time models

‘|7..V .'.'




MATHENATICS

Tribology - Mathematical Study of Friction and Wear

RESEARCHER: ASSOCIATE PROFESSOR PETER A, MOcn
SPONSOR: DAVID TAYLOR NAVAL SHIP RESEARCH AND DEVELOINMENT CENTER, ANNAPOLS LABORATORY

Any machinery that utilizes moving parts on a
microscopic level has components in dynamic contact.
The energy dissipated by the trictional process can ap-
pear as waste heat that causes random temperature
tluctuations at the contact surfaces resulting in
degradation. As a consequence, both physical proper-
ties and wear characteristics of the materials compris-
ing the surtaces change. Usually the materials are at-
tected in an adverse manner. Thus, it is important to
have a predictive capability for the temperature
distribution at the surtaces of the materials.

To be more specitic, let the two surtaces in <liding
contact be tlat plates having random roughnes.. One
of the planes is fixed and corresponds to the surtace of
a semi-infinite solid. The temperature ticlds at the sur-
face and in the bulk of the solid and the vicinity ot
the surtace are required. To accomplish this, statistical
models ot the temperature fluctuations are developed
from known distributions that measure the surtace
roughness. The resulting solutions are statistical
models.

Finite Element Analysis of Stresses at Crack Tip

RESEARCHER: ASSOCIATE PROFESSOR MARK D. MY FRSON
SPONSOR: NUCLEAR REGULATORY COMMISSION

Finite element methods were used to analyze stress
near the tip ot a crack. This enables one to tind the
strength of a cracked specimen without expensive

testing. Ot special interest was the start of applying
non-linear methods in this analvsis.

Base Change for SL(2)

RESEARCHER: ASSISTANT PROFESSOR COURTNEY H. MOEN
SPONSOR: NAVAL ACADEMY REstARCH COtNen

It has been conjectured that there is a correspondence
between automorphic representations tor the
F-rational puints ot a reductive group G detined over
F and those tor the E-rational points ot G, where E F
is an extension of number tields. This conjecture has
been proved when G is GL(2) or GL(3) and E Fis a
prime cvclic extension, and is essentially completed
when G = SU2, 1) and E F is a quadratic extension.
This project proposes to study the conjecture in the

case when G = SLe2) and E Fis a prime cvddic exten-
sion. This case is important due to the tact that com-
plications which have not arisen in the previoushy
studied cases and which will appear in resolving the
general problem occur tor the group SL2y although
not to an intractable extent. The method to be
emploved is that of the global torm ot the Selbery
Trace Formula.

Diophantine Approximation

RESEARCHER: ASSISTANT PROFESSOR MicHAR T ROBINSON
SPONSOR: NAVAL AcADENY RestarcH Corset

The investigator is working on constructing explicit
polvnomials Ao, 0 AN of respedtive degrees
o i such that

VAol 4 qx) = 0t ke,
=1
This would produce eftective measures of linear in-
dependence over Q tor certain logarithms,
With a co-investigator, the author is working on
the tollowing conjecture of D, Cantor:

Let {au}. th,} be sequences ot integers which
satisty linear recurrences, Suppose ¢, = g, b Z tor
all n. Show . satisties a lincar recurrence. By putting
a growth restriction on the a, we hope to deduce the
stronger result that in tact

l‘
o= ¥ P
=1
where Ptx) are polynomials and ¢ are cettam roots of
unity,

)
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MATHEMATICS

Extension of a Characteristic Class

RESEARCHER: ASSISTANT PROFESSOR JAMES M. STORMES
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

A Riemannian manitold M with a spin-structure
possesses a characteristic class A(M) which generalizes
the numerical invariant Spin(M), detined to be the in-
dex ot the Dirac operator on M.

The objective ot this research has been to find and
characte.ize a tamily of singular spaces for which the
A class may be detined.

The method has been to investigate methods of
constructing the closely related Todd class which are

also applicable in the real case. Two conjectures were
formulated relating operator - theoretic constructions
to the geometry ot singular spaces.

No conclusion was reached regarding the validity
ot these conjectures,

Background study ot ellipic partial ditterential
equations and boundary value problems is a prere-
quisite to turther progress.

Odd Univalent Functions

RESEARCHER: ASSISTANT PROFESSOR ANNA TSAO
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

Let U denote the unit disk and S the class of functions

f{z) = z + a,z’ + - - - analytic and univalent in U.
An important function S is the Koebe function, k(z)
=z(l —2z2)?*=12z+ 222+ 32"+ ... . Zalcman

IA

recently conjectured that for any f¢ S, ‘al — a,..,
(n — 1. This conjecture, it true, would imply the
tamous Bieberbach conjecture which asserts that
toreach f ¢ S, a. < n. The investigator has now
given strong evidence in favor of the conjecture of
Zalcman,

Closely related to the class S is the subclass S,,, of
odd univalent functions in S. In order to consider the
extreme points and support points of S, extensive use
has been made of Schiffer's boundary variation. The
variation gives a ditferential equation describing the
omitted set I" of an extremal tunction in S. The in-
vestigator is developing analogous techniques in the
class S'#' in order to obtain the desired geometric in-
tormation about the omitted sets ot extremal tunctions
in S(2).

Linear Chair

RESEARCHER: ASSOCIATE PROFESSOR JOHN C. TURNER
SPONSOR: DAVID TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOUS LABORATORY

During the summer ot 1982, this contidential project
was completed and reports written. The investigator’s
involvement consisted ot statistical data analysis. In
this phase o the project attempt was made to deter-
mine which ot the several experimental conditions had
a signiticant ettect on the measurement .. The nature

ot the data required that new methodologies based on
maximum likelihood be developed tor comparison to
classical techniques.

A separate aspect of the project involved the cor-
relation ot experimental data with model caleulations.,
This was done using regression analysis.
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Computer Analysis of Point Defects in Solids

RESEARCHER: ASSISTANT PROFESSOR PEIER T W CHIR
SPONSOR: NAVAL ACADINMY RESFARCH COUNC

In a previously tunded Naval Academy Research
Council project, Major R. 1. Kimble, USMC, prepared
a computer simulation package (FKMODEL) tor study
ot tHluorite-structured crystalline lattices. The programs
model a tinite portion of the lattice: ion positions are
adjusted in the model to minimize the total energy ot
the crystal. This gives intormation as to relative
stabilities of various contigurations, prediction ot con-
centrations of such detect structures, and approxima-
tion ot jon migration enthalpies. The intormation thus
gained has proved to be a usetul adjunct to experi-
ment in helping to understand the relaxation
mechanisms which occur in the crystals studied:
calcium, strontium, bartum Huoride, and others.
Work has centered on simple rare earth and alkali
metal detect structures in the above cryvstals, Good
results have been obtained and there is much more to

be investigated in this arca. An application ot interest
to the Navy is that the materials studied are used tor
radiation monitoring on board nudlear vessels since
any radiation causes measurable damage to the detect
structures in these crystals, This projedt is currently
investigating such radiation-induced detects in calcium
tluoride.

The program, MM by No Allinger ot the Universi-
ty ot Georgia, has been used to model the structare of
organic compounds. It will be maoditicd extensively tor
use in studving conduction mechanisms in crystalline
polymers, These mechanisms are now the subject of in-
tense research interest and controversy . Anticipated ap-
plications are to light-weight, high-capacity batteries
and to semi-conductors. The goal ot this work is to
provide theoretical work complementing experimental
work alrcady underway at the Naval Academy.

Algorithms for Discrete Fourier Transforms and Convolutions

RESEARCHER: ASSISTANT PROFESSOR WITTIAM E. YANCEY
SPONSOR: NAVAL ACADEAY RESFARCH COUNCI

The purpose of this project is to develop etticient
algorithms tor discrete Fourier Transtorms (DFT) and
Convolutions, For tinite sequences x,. h,. these are
detined respectively as

Y-l N
x = L x, wiand v, Yo
=0 e=()
k=01 ..., N = I where W = expt —ir Ni.

These are standard computations in digital signal pro-
cessing, and it they are carried out directly, a com-

plete set requires N? operations tor a length N se-
quence. This process is too slow, <o more etticient
algorithms are developed to enable a computer to pro-
cess a given signal in real time, e without a substan-
tal delayv. Methods trom number theory and algebra
have been introduced to design more sophisticated
algorithms. There is interest in developing such
algorithms tor the multi-dimensional analoguce ot the
above DFT'S and convolutions.

The Values of Negative Integers of Zeta Functions of
Algebraic Number Fields

RESEARCHER: ASSISTANT PROFESSOR WITTIAM E. YAN(IY
SPONSOR: NAVAL ACADENY RESEARCH CourNen

This project investigates the specdial values of Zeta
tunctions associated to algebraic number tields, Tt s
known that the values ot such Zeta tunctions at
nepative integers should be rational numbers with
bounded denominators. By applving a lattice-basis
decomposition to the tundamental domain of totally
positive units, one can eliminate the supertluous indes
dominators that arse in the terms of Shintani's
method tor evaluating Zeta-tunctions tor totally real
number ticlds. Thenat s shown how the terms trom

148

this decomposition can be arranged in the totally real
cubic case to eliminate the vertex norm denominators,
and an explicit tormula tor the special values is ob-
tained involving integers associated to the geometry of
the basic decomposition ot the tundamental domain,
This method is then applied to a one-parameter family
ot totally real cubic tields. the explicit decomposition
i~ obtained. and the tormula i~ computed tor the Zeta
tunction associated to the prinapal order evaluated at

- 1.
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MATHENMATICS

Independent Researc

An Analysis of the Game of Even

RESEARCHERS: ASSISTANT PROFESSORS CRAIG KL BAltEY AnD MaRk E. Kibowen

Sid Sackson has deseribed o game called Even, playved
with checkers on a tinite subset ot the usual square
lattice in the plane. Each checker plaved, atter the
tirst, must be adjacent to the previously played
checker. and each checker played, atter the second,

must be adjacent to an even number o1 checkers
already plaved. We prove that the board proposed by
Sackson cannot be tilled according to this procedure,
nor can any rectangular board larger than 1% 2 be
tilled.

Finite Manuals and Their Event Structures

RESEARCHER; ASSISTANT PROFESSOR CAROL G, CRAWFORD

This research is an ongoing investigation into the ap-
plications ot graph theory to empirical logic. This tield
generalizes the conventional notion of sample spaces
by providing a mathematical model tor the
simultaneous representation ot the outcomes of a set
ot related random experiments. This model is defined
to be a peneralized sample space. Finite manuals and
event structures are two sets ot graphs associated with
a generalized sample space. The major objective of
this research has been to develop and refine an

algorithm to determine the structure of a tinite manual
given an unlabeled event structure and to investigate
further graph theoretic questions associated with the
problem.

Current research is being carried out by this in-
vestigator to examine specitic graph theoretic struc-
tures, such as cycles and intersection chains, related ro
manuals and event structures. Products of manuals
and the resulting event structure are also being ex-
amined.

A Conjecture of Tarski in Group Theory

RESEARCHER: ASSOCIATE PROFESSOR ANTHONY M. GAGLIONE

The area ot mathematics under investigation here
might be called the borderland between group theory
and mathematical logic. The rescarch centers around a
well-known and very ditficult conjecture ot A. Tarski.
The conjecture can be stated as tollows: the non-
Abelian tree groups are elementary equivalent in a
language appropriate tor group theory. This means
that exactly the same sentences of tirst-order logic
hold in tree groups ot any ranks greater than or equal
to two. [t is known that tree groups ot intinite rank
satistv the conjecture (established by R. L. Vaught in
1057), whereas the conjecture is talse tor Abelian
groups (tirst shown by W. Szmielew in 1955). Since it
would probably be much too ditticult to attack the
conjecture directly, it is the object ot this research

project to study the truth or talsity of the conjecture
tor various classes of relatively tree groups: c.u.. tree
nilpotent groups, tree solvable groups, ete. The hope
is that the resolution ot the conjecture in several of
these special classes ot groups will shed some light on
its resolution in an arbitrary variety.

This research has been and will continue to be
done in collaboration. The methods to be used are
based on model theory and combinatorical sroup
theory. At present. quite a tew unrelated results in
certain varieties ot groups have been proven. Untor-
tunately, none ot these results seems to shed any light
on the Tarski conjecture in general; thus the rescarch
is continuing.
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MATHEMATICS

The Commutator Calculus Applied to Nilpotent Products

RESEARCHER: ASSOCIATE PROFESSOR ANTHONY M. GAGLIONE

Let G be a tree product of a tinite number of cyclic to study the tactor groups G, = G, G torn = 1,
groups at least one ot which i« ot tinite order. Let G, 2,3, - - - . These (5, are called nilpotent products ot
denote the nth subgroup of the lower central series of cyclic groups. The goal of this investigation is to com-
G. (The lower central series of G is defined inductive- pletely determine all the nilpotent products G, tor all
ly by putting G, = G and G,., = group generated by positive integers, n. The statement “completely deter-
) ail commutators (a, b,) = a7 b,' ab, where a ¢ G and mine” here means to tind presentations tor these
o b, ¢« G..) The main objective of this research project is groups in terms of generators and detining relators.,

The Spline-Weighted Least Squares Method in
Parameter Estimation

\

.::_‘:-: RESEARCHER: ASSISTANT PROFESSOR MARIENE E. GEWAND

I

‘:-:‘:: The purpose of this project was to determine an etti- By including all ot the theoretically correct terms in

::',-! cient method of estimating aerodvnamic parameters the computations, the rescarcher was able to show the

“oe for reentry bodies. The technique under consideration proposed algorithm was faulty. While the values of

< ”‘" was a spline-weighted least squares (SWLS) method in the second partials were indeed quite small, their
which the coetficient histories and the state are ap- absence did lead to false convergence. Several integra-
proximated by cubic splines. In this method, the state tion techniques tested on a simple one-dimensional ex-
histories are reestimated atter all ot the measurements ample showed that the proposed SWIS algorithm had
have been processed and then they are used to look the potential to yield pathological results.
for a better history with a lower cost function. The As a result of this portion of the project, it was
SWLS algorithm which was being tested chose to ig- decided to turn away completely from the SWLS
nore second partials in the computations of the state method and to look tor another technique.

expecting their values to be insignificant.

Homogeneous Systems of Parameters

RESEARCHER: ASSISTANT PROFESSOR CHARLES C. HANNA

Let R be commutative ring with identity graded by the and other invariants of R: and some criteria whereby
non-negative integers. Zariski and Samuel detine a it can be determined whether a given homogeneous
“homogeneous system ot integrity” tor R to be a finite element ot positive degree is part ot a homogencous
set S ot homogeneous elements ot positive degrees svstem of parameters tor Ro The ultimate goal is to
such that R is an integral extension of its subring use the homogeneous dimension to detine an
Ru[S]. A "homogencous system ot parameters” tor R s “optimal” dimension tunction tor graded rings, which
a homogeneous system of integrity S with a minimal can then be used to improve known results on locally
number ot elements: the number ot elements in S s tree sheaves ever quasi-projective schemes,
the "homogeneous dimension” ot R. The investigation has begun by tocusing on at-
The objectives of the research are relationships be- tempts to understand <simple cxamples in detail, Some
tween the homogencous dimension of a graded ring R preliminary inequalities have been obtamed
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MATHEMATICS

Mathematics and the Word

RESEARCHER: ASSOCIATE PROFESSOR ROBERT A. HERRMANN

In this research the Extended Grundlegend Structure is
constructed. Moreover, all of the formal mathematics for
the interpretations that appear in the articles
“Mathematical Philosophy and Developmental Processes”
and “The Word” are obtained. This includes a
mathematical model for a quantized description for a
developing system called a Developmental Paradigm and
the properties for this type of system description with

respect to subtle logic and nonstandard choice sets. Fur-
ther, discussion is given ot: the creation ot a superword
that logically generates such a quantized description: the
creation of a superword that logically generates a coun-
table set of developmental paradigms: and the concept ot
supercontinuous deduction. Finally, a special hypercon-
tinuously differentiable function G is constructed and
related to discrete real valued functions.

Supernear Functions

RESEARCHER: ASSOCIATE PROFESSOR ROBERT A, HERRMANN

In this research the H-integral for a bounded function
on a closed interval | is detined and shown to be
equivalent to the Riemann integral. The concepts of
quasi-additivity, admissibility, and supernearness are
introduced. Various necessary and sutticient condi-

tions for an H-integrable tunction to satisty these
detinitions are studied. Finally it is shown that a func-
tion f that is bounded and defined on [ is continuous
it and only if there exists a function B that is defined
I X I and B is supernear to f.

Mathematical Philosophy and Developmental Processes

RESEARCHER: ASSOCIATE PROM ~~0OR ROBERT A. HERRMANN

This research investigates three tundamental notions
associated with natural systems. First, even though the
eminently creative scientists of the past and present
from Archimedes to Newton to Bohr, Einstein,
Heisenberg as well as Wheeler, Feynman and
Weinberg, among many others, have developed
remarkable mathematical theories that predict
behavior patterns tor numerous complex natural
systems, it is a more remarkable fact that their
astounding achievements are based upon an argument
that is essentially incorrect. This research explains this
fundamental error. Second, this research reveals exact-

ly how the correct argument unifies certain quantum
and continuum notions and yields a solution to the
long standing discreteness paradox for developmental
processes. Thirdly, there have been many
philosophical arguments tor the uncompromising ac-
ceptance ot the concept of a humanly comprehensible
(time-independent) “unitormity” tor various natural
processes. This research is also designed to produce a
mathematical model that will retute these arguments
but will show that there could actually exist a more
unitorm nonhumanly comprehensible process tor
natural system development.

The Word

RESFARCHER: ASSOCIATE PROFESSOR ROBERT A HERRMANN

This research logically analyzes the meaning ot the
Greek ttransliterated) vhiema and the Hebrew word
‘wmar. It is shown that these two words have a literal
meaning when viewed trom a mathematical model

called the D-world model. They correspond to objects
within a D-world language. They also satisty certain
D-world logical processes.,
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T The Work of a Supreme Mathematical Logician
(; RESEARCHER: ASSOCIATE PROFESSOR ROBERT A, HERRMANN

P o)

R

This is a writing project designed to explain to college
graduates trom various disciplines certain concepts in
the new discipline entitled Mathematical Philosophy.
It explains the content of various successtul investiga-
tions and discusses science and hypotheses. The con-

cept ot the developmental paradigm is tully explained.

interpretation is introduced. Methods tor the indirect
veritication of the existence of D-world processes are
explained. Long-term developmental processes are
analyzed and interpreted within the D-world. Finally.
quotations are utilized to show that these new
mathematical tindings directly imply that certain

~ - Univesal event numbers are introduced when needed. highly significant modern philosophies are logically in-
::,-_\ Vario.s descriptions tor the creation of natural consistent,

. systems are analyzed and the D-world mathematical
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; National Security and Mathematical Philosophy

-
4 E RESEARCHER: ASSOCIATE PROFESSOR ROBERT A. HERRMANN
158
.\:’:‘ This investigation mathematically establishes that such overt and observed irrational behavior associated with
:.t_ systems as modern Marxism are inconsistent. these inconsistent philosephies.
X Moreover, a “ranking” is obtained for the specific
£
> N
\:_\ .
‘ * L] L] e L)
o Coefficients and the Schwarzian Derivatives of Certain
% [ o
~ Classes of Analytic Functions
RESEARCHER: ASSISTANT PROFESSOR EDWARD |, MoOULIS, JR.
A
.::-.‘ Recent results ue to Kirwan and Schober as well as derivatives ot these classes, the researcher hopes to
v, Fukui are being generalized to larger classes of func- obtain results on the radius of convexity and star-
_-:.'; tions analytic in the unit disk. In addition to results likeness. Recent work on extreme point theory and
e on the modulus of the coetficients and the Schwarzian convolution theory will also be considered.
-.'.‘.
1]
L3 L4 ]
Computer Graphics as an Aid to the Teaching
.
of Mathematics
RESEARCHER: ASSOCIATE PROFESSOR HOWARD L. PENN
The purpose ot this project is to produce computer The main tool used this year was the TERAK 8000
graphics presentations which can be used to help il- color microcomputer and the TEKTRONIX graphics
lustrate certain topics in the mathematics courses. terminals connected to NATS. The main method ot
These topics include the heat equation, the vibrating presentation ot the material was by video tape.
string equation, and drawing polar coordinate graphs.
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MATHENMATICS

Numerical Invariants of Hopf Maps

RESFARCHER: ASSISTANT PROFESSOR JOANN S, Trriweo

The theory of quadratic torms is a well-developed
arca ot mathematics. However, relatively little has
been done in the study ot systems ot quadratic torms,
In this project, systems of quadratic torms or
quadratic mappings, are studied by associating to cach
map either a single quadratic torm or family ot torms
and investigating the numerical invariants ot these
torms. Of special interest are those mappings between
spheres whose torm resembles that ot the classical
Hopt tibrations.

For anv continuous map ot real vector spaces, a
quadratic torm is detined by integrating products ot
the coardinate tunctions over the unit sphere. The
quadratic form invariants are calculated, in terms ot
the dimensions ot the vector spaces, tor the torms
associated to various Hopt maps. In this way, some
insight is obtained into the question ot the existence of

such maps in various dimensions. This problem is
closely related to that of composition of quadratic
torms, which has received much attention over the
last sixty vears.

Integral Hopt maps correspond to a tamily ot
torms which are mutually orthogonal over the unit
sphere. T, Ono discovered a tamily of torms of degree
r (¢ positive integer) associated to any continuous
map ot real vector spaces. Particularly interesting is
the tamily ot such torms associated to maps which are
detormations ot the classical Hopt maps. The mean
value over the unit sphere of these torme can be writ-
ten as a hvpergeometric polvnomial, This project in-
volves the calculation ot the mean value ot torms
associated to more general Hopt maps. The results are
certain variations ot the hypergeometric polynomial,
such as a double hypergeometric pohvnomial.

An Evaluation and Comparison of Integer
Programming Techniques

RESEARCHER: ASSOCIATE PROFESSOR CARVEL S. WOILFE

This study investigated two algorithms, a fractional
cutting plane algorithm and a branch and bound
algorithm, for solving integer programs by applying
them to a variety of integer problems. The cutting
plane algorithm easily solved a large and important
class ot integer problems called scheduling problems.
This contrasts with the belief that branch and beund
methods are superior in solving practical integer pro-
grams, Scheduling problems were constructed with 14
to 189 integer variables and with 14 to 21 constraints
tor the assigning ot personnel to work shitts over a
tixed period. All ot the realistic cases were solved by
the cutting plane code within 15 cuts.

Cutting plane techniques are known to tail to con-
verge in a reasonable number of iterations due to
massive dual degeneracy in many problems. It was
possible to create such degeneracy in the scheduling

problem by using random cost coetficients in a very
narrow range. On a tew such cases the cutting plane
code failed: otherwise it tound integer solutions rapid-
lv.

Branch and bound was slow and incttective on
scheduling problems. In a majority ot the scheduling
cases the branch and bound method could not com-
plete a tree search within a 10 minute time limit. On
the other hand, branch and bound was very ettective
on most of the classical problems tound in the
literature ot integer programming, while the cutting
plane algorithm failed in many cases.

This research concludes that both cutting plane and
branch and bound methods are needed in integer pro-
gramming since cach one can solve problems tor
which the other is inadequate.

Compound Entities

RESEARCHER: ASSISTANT PROFESSOR KAREN ZAK

An entity is @ manual, representing some physical
system, together with a mathematical object represen-
ting the possible states of the system. Foulis and Ran-
dall have explored the quantitative (statistical) ap-
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proach to systems ot this tvpe. Here the investigator
takes a qualitative approach tsome <tates mav not
have a corresponding “probability distribution tunc -
tion '} investigating these systems,




MATHEMATICS

Boolean Like Rings

RESEARCHER: ASSISTANT PROFESSOR KAREN ZAK

A Boolean - like ring is a commutative ring of ot such rings, including the ideal structure of the rings
characteristic 2 satistying the equation xy(1 + x¥1 + and the structures ot related rings, tor example, rings
y) = 0. Results have been obtained on the structure of quotients.

NN
LA IV K
. % .'- “' '.u .'

8% %

«"r e
I

Velsle
s_ 4 8



E'L‘I')"_-W} ol AR A RSCRAILS I Jd Rt it B Tt g Jht Jan® Jis S v S S e s SN® A O T S SO AR R S

"
-

P ]
&l .

L3

()
'y

N
cdet

;.‘. .
AN NS

‘l

Y )

L
l' J l‘ l‘

g

cll.‘

LD R

RRL 2R

| AN

IR

USRI .
et

!

LAl

L]
4

. . '
.4" 2%

1 .
PR

Al
-
Ca

MATHEMATICS

Publications

ANDRE, Peter I, Associate Protessor, "Optimal Use
of Mixed DIFAR-LOFAR Field,” Anti-Submarine War-
fare Special Projects Office Report, March 1983.

In a sonobuoy tield composed of DIFAR buoys and
LOFAR buoys, it is best to place the DIFAR buoys in
the exterior positions of the field. The advantage for
DIFAR placement of the outside positions is enhanced
if the flight pattern of the P3 lies inside those exterior
buoys. The advantage of the exterior positions over
the interior positions is not great, so information
about the likely position of the target may suggest
placing some DIFAR buoys in interior positions.

ANDRE, Peter P., Associate Professor, “An Educa-
tional Plea,” Liberal Learning in a Technical Cur-
riculum, U.S. Naval Academy Press, 1982.

This paper offers a plea for in-depth learning and
teaching in both humanistic and technical education.
The paper argues that only the mental capabilities ac-
quired by learning ideas carefully are of any practical
use outside the narrow views of a college class.

BUCHANAN, James L., Assistant Professor, “Bers-
Vekua Equations of Two Complex Variables,” Con-
temporary Mathematics 11, (1981), 71-88.

Systems of the form d*,w = Bjw* j = 1, 2 where the
coetficients B{z,, z,, z,, z,) are real analytic and d,* is
the Cauchy-Riemann operator with respect to the
variable z, are considered. All sets of consistency con-
ditions on the coetficients B, which permit the system
to have solutions are derived and the degree ot ar-
bitrariness of solutions is established tor each case.

BUCHANAN, James L., Assistant Protessor, “A
Similarity Principle for Pascali Systems,” Compilex
Vuriables, 1 (1983), 155-165.

It is shown that when the matrices A and B have
bounded support. any solution to the Pascali system

d*w + Aw + Bw" = C has the representation w =
Sy where S is a nonsingular matrix continuous in the
complex plane, and { is a vector analytic in the do-
main ot w. Preliminary to this, a generalization ot
Liouville's theorem is established.

BUCHANAN, James L., Assistant Professor, co-
author, First Order Elliptic Sustems, New York:
Academic Press, 1983.

The volume explores the analogies between solutions
to elliptic systems and analytic tunctions. The tirst
three chapters treat elliptic systems in the plane.
Topics considered are the behavior of solutions near
zeros, integral representations of solutions, similarity
principles, Liouville theorems, and boundary value
problems. The last two chapters concern higher
dimensional systems, in particular, tunctions on Clit-
ford algebras and functions of several complex
variables. Local properties and integral representations
are considered. Research on many other topics which
are not given tull exposition is synopsized. These in-
clude numerical analysis of elliptic systems, alter-
natives to the Clifford algebra tormulation, non-linear
equations, and more general notions of ellipticity.

CHAMBERLAIN, Michael W., Assistant Protessor,
“Minimally Favorable Games,” Two Year College
Mathematics Journal, 14 (March 1983). 159-164.

This paper was written tor students and instructors ot
undergraduate courses in probability and statistics. It
attempts to answer a student’s question on what hap-
pens when other than six-sided dice are used in an old
game (“chuck-a-luck”™) now commonly tound in the
examples and exercises of probability textbooks. More
specitically, when does the game go trom being un-
tavorable to tavorable as the number and nature ot
the dice change? The results are derived using the
computer to suggest answers and elementary real
analysis to verity them,




GAGLIONE, Anthony M. Ascodiate Professor et al
The Contest Droblen: Book IV Washington, D.C
Mathematical Assodiation of America, 1082,

The Annual High School Mathematics Exanmination
(AHSME. now the American H.S. Math Exam) began
as a local contest in New York City in 1950, By 1960,
15,000 «tudents throughout the ULS. and Canada took
the AHSME. The 1982 exam was taken by 418,000
students in the ULS. and Canada and by 20.000

W students in various other countries. In the U.S. and
e Canada. one use of the AHSME i to select par-

e ticipants in the U.S.A. Mathematical Olvmpiad (also
'~::: used to select participants in the America Invitational
o Math Exam). The U.S.A. Olympiad is used in the

selection ot a team to represent the U.S. in the Inter-

‘e ' national Mathematical Olvmpiad. Since the ditticulty
:-}. ot problems appearing in the AHSME varies over a
w::, wide range, thev are a valuable teaching aid tor all
.:-{ high school students interested in mathematics.

o This volume contains the 1073-1982 ¢xams and

" solutions. The guestions tor these AHSME's were

J compiled by the authors who co-chaired the commit-

5 tee from 1973-1977. This volume contains some

A changes from the originally published <olutions. Alter-
'::-' nate solutions and explanatory notes have also been
.:-: added.
( HERRMANN, Robert A., Associate Protessor, “Exten-

sions of Maps Defined on Convergence Spaces,”
Rocky Mountain Journal of Mathematics, 12 (Winter
1982), 23-37.

This is a toundational study ot the extendability ot
various continuous type maps detined on a dense
subspace X ot a preconvergence space Z. A minimal
property (weak-admissibility) for such extensions is
established and is applied for the case where the re-
mainder R = Z — X is U-principal. Major results in-
clude necessary and sutticient conditions tor the exten-
dability of continuous (resp. weakly-continuous) map-
pings, a general Taimanov type characterization tor
extendability, and a general result which shows that a
weakly-admissible map detined on X can be extended
to a weak-n-continuous map on Z where Z is any ¢x-
tension ot X. Finally, numerous examples are given
which show that the major results obtained are non-
trivial and have many well-known propositions as
corollaries.

HERRMANN., Robert A., Associate Protessor, “Clos-
ed Graphs on Convergence Spaces.” Gluwniik
Matemuaticki, 17 (1982), 133-142.

Thi« is the tourth in a series of investigations answer-

1@

ing various unsolved problems relative to convergence
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spaces. The major goal ot this present research s not
only to investigate convergence space dosed theor
but also to <how that many recent results relative to
generalizations of the topological concept ot the dosed
wraph such as the strongly dosed praph or maps with
property S are. in reality, simple carollaries o the ap-
Propriate CONvergenoe space propositions.

HERRMANN, Robert AL Assodiate Protessor,
“Mathematics and the Word.” In~titute fon
Muathematical Philosophy Movograplh =120, An-
napolis, 1983,

In this monograph the Extended Grundlegend is con-
structed and all of the tormal mathematics tor the in-
terpretations that appear in the articles “Mathematical
Philosophy and Developmental Processes™ and "The
Word"” are obtained. The mathematical structures
utilized are nonstandard models tor logical systems,
svstems of consequence operators, and the real
numbers.

MCCOY, Peter A.. Associate Protessor, "H”
Representatives of Ultraspherical Expansions,” Journal
of Applicable Analysis, 13(1983), 139-148.

Ultraspherical expansions are viewed as boundary
values of n-anaivtic functions V on the open unit
sphere D. Let Ve H*"”' (1 € p < o) and E be a
positive measure set on the boundary of D. A «c-
quence ot tunctions is constructed from the restriction
of V to E that converges unitormly to Vin D. Those
tunctions that are the restrictions to E of tunctions V
are characterized. An application expands V that is
continuous on the closure of D in terms ¢! its means
and shitted means on an arc ot the boundary ot D.

MCCOY. Peter A.. Associate rotessor, "Converse
Initial Value Problems for a Class of Heat Equations.”
Ordinary and Partial Difterential Fquations. Springer-
Verlag Lecture Notes in Mathematics, 904 (10821
404-502.

A dassical heat equation is considered on an open seg-
ment. This paper considers the converse to the initial
value problem by identitying the initial data trom the
solution. The solutions of the equation are isomorphic
to a space of hvpertunctions that form the set ot ini-
tial values. Also. a characterization of the temperature
as a series whose terms depend on g sequence of con-
tinuous tunctions on the segment s given. This theon
utilizes special tunction methods and relies on
tunction-theoretic antecedents in classical harmoni

tunction theory
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MCCOY. Peter AL Assodiate Protessor “Best Approx-
imation of Solutions to a Class of Elliptic Partial Dit-

ferential Equations.” Hou-tonr Jownal ot Mathenatic-
8 (19821 517-323.

Necessary and sutticient conditions are given tor a
local <olution to the canonical second order elliptic
PDE in the plane to be the restriction of an entire
tunction solution on simph-connected symmetric domains
about the origan. The method is based on the growth
properties of a sequence of “Best 1= Polvnomial™ ap-
proxvimate solutions and is modelled atter a dassical
theorem of SO N Bernstein in analvtic tunction
theory,

MCCOY. Peter AL Associate Protessor. "Approxima-
tion of Solutions of an Elliptic Equation on Select Do-
mains,” Plune Fllipticitu and Related Problems, Con-
temporary Mathematios, American Mathematics
Sodiety, 1101982, 177-190. Providence, Rhode Island.

Integral operators are used to gencrate a set ot basis

tunctions in order to obtain an analog of the Favard-
Achieser-Krein theorem tor a canonical elliptic PDE

on a hypercube.

MCCOY. Peter A, Associate rotessor, "Mini-Max
Approximations of the Dirichlet Problem for a Class
of Second Order Elliptic Partial Differential
Equations.” Transaction of the HHinois State Acadenmv
of Science, 74, (19831, 73-78.

Convolution methods are used to generate best ap-
proximate solutions o dassical solutions ot an elliptic
PDE with radial svmmetry on a disk.

MOORE. C. Edward., Associate Protessor, "Some
Remarks on the Krein-Milman Property and Lex-
icographic Maxima.” Rendiconti del Circolo
Matemativo di Palermo, 32 (1983)) 1-o.

The Krein-Milman (KM Theorem states that a non-
empty compact convex subset C of a locally convex
space is the dosed convex hull ot the extreme points
ot C. The author showed previously that Cis also the
closed convex hull of the lexicographic maxima ot C.
Because the latter result is the strongest known with
the same hypothesis, he shows how lexicographic
maxima relate te a question of T Diestel's concerning
Krein-Milman tvpe theorems. The concept of r-space
is introduced and it is shown that rpaces are lex-
1cographic spaces. An example to distinguich T spaces
trom KN paces s provided.
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SANDERS. Thomas 1. Assodiate PProfessor
Whitehead theorem in CG-Shape
Mathematicae, 11301981, 131-140.

A

.
Frovdamenta

With cach o-compact, locally compact metric space 1=
assadiated a sequence ot bigraded homotopy sreups.
These bigraded homotopy zroups are used in a
Whitchead theorem tor compactiy generated shape
theory.

SCHWENK, Allen 1T Assodrate Protessor, co-author
“"How Small can the Mean Shadow of a Set Be?
American Mathematical Noathle 25301083 325-320,
Consider the projedtions ot a finite sct ot n pomts in
Eudlidean d-space onto various s-dimensional
subspaces, It is shown that tor any et the geometric
mean ot the sizes of these projections is at least n
and this bound is attained tor all selections of no <
and d.

SCHWENK. Allen I, Acodiate Protessor. "On
Unimodal Sequences of Graphical Invariants,” Joroil
of Combinatorial Theoru B, 30010811, 247-230.

Let b, denote the number of wavs to select a snbset of
i independent edizes in a given graph. It is <hown that
the sequence of B'<is unimodal, that is. there exists
an r such that

b, <b < ...b =b., > > b,.

Similarly, tor any bigraph. the nonzero coctticients
in the characteristic polvnomial are shown to be
unimodal in magnitude. Finallv, it is suggested that
the approach used here might be applied to werity the
conjecture that the coctticients in the chromatic
polvnomial are unimodal in magnitude.

SCHWENK. Allen 1., Associate Protessor. co-author
“Pseudosimilar Vertices in a Graph.” Jounwal of Graphs
Theorv, 5 (1981, 171-181.

Dissimilar vertices whose removal feaves isomorphic
subgraphs are called pseudosimilar. The investivatorn
constructed intinite tamilies of graphs having identity
automorphism group. vet every vertey is pseudo-
similar to some other vertex, Potential impact on the
Reconstruction Conjecture is considered

Also constructed . tor cach nowere graphs contan-
ing a subset of vertices of size nowhich are mutuali
pseudosimilar. The analogous problem tor mutually
preudosimilar edszes s introduced.
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N '_-’ SCHWENK, Allen 1., Associate Professor, co-author, without using the macrolevel assembler. The tormat of

4 v . . . - . N

D “On Universal Caterpillars,” The Theorv and Applica- relocatable object tiles is discussed and a Basic pro-

tions of Graphs, (G. Chartrand et. al., eds.), New gram is included that will produce the desired object
o York: Wiley, 1981, 437-448.

A universal tree is a smallest tree containing all trees
of order n. Both rooted and unrooted versions ot the
universal tree problem have been studied. The
researchers examined the analogous problem of find-
ing the smallest size C, sutticiently large,

2

n 3n’loglogn

—— < C, <
4c log n

log n
TSAQO. Anna, Assistant Protessor, “Disproof of a
Conjecture for Meromorphic Univalent Functions.”

Transactions of the American Mathematical Society,
274 (December 1982), 783-796.

Let ¥ denote the class of functions g(z) = z + b, +
b,z' + .. . analytic and univalent in z > 1 except
for a simple pole at . A well-known conjecture
asserts that b, <=2 (n + D(n =1 2 ...) with
equality for

1+ 292/(n + 1)
z

g(z)

+ 2z (n+ 1) +

Although the conjecture is true tor n = 1, 2 and
certain subclasses of the class ¥ the general conjecture
is known to be false tor all odd n = 3and b = 4.

In this paper. the investigator generalizes a varia-
tional method ot Goluzin and develops second-
variational techniques. This enables one to construct
explicit counterexamples to the conjecture for all n >
4. In tact, the conjectured extremal tunction does not
even provide a local maximum tor Re{b,}. n > 4.

TURNER, John, Assoaciate Protessor, "USR Functions
from FORTRAN," TRS 80 Microcompuler Neiwes, 5
(March 1083), 43-44.

This article describes a method tor calling Z80
machine language subroutines trom Microsott Fortran

et e e e .. . e R ) R R o

R AT et e e e e e e e e A R . . - RN -
R D e T T L T L e et e T T el T,
DT AL DR PR VTS U VIV SUWT YU VI YR WL P R VRPN WP LIPS 0N S 3 U AP S A, a

code, An example Fortran program is also included
that demonstrates the use ot interrupts from the real
time clock to detect the break key.

WELCHER, Peter [.. Assistant Protessor, co-author,
“Computer Modelling of Simple Point Defects in Rare
Earth Doped Alkaline Earth Fluorides,” Journal of
Phusics C: Solid State Physics, 15 (1082), 3441-3453,

PO

The results of a package ot Fortran computer pro-
grams for modelling defects in ionic crystals and tor

titting experimental data are described. The tundamen-
tal concept of the detect simulation is similar to that
ot the well-known Hades program, except that the
minimization procedure is difterent since the package
is designed to run on small computers. As an example
of the use of this package, the relative stabilitics of nn
and nnn (nearest neighbor and next nearest neighbor)
complexes are considered, tor various rare carths, lan-
thanum, and yttrium. First, the data-titting routine
was used to analyze relaxation data tor nn and nnn
complexes in rare earth doped strontium tluoride. The
experimental results tor strontium Huoride were then
used in conjunction with the detect simulation pro-
gram to determine patentials tor all ot the vare carths,
yttrium, and lanthanum. Those rare carth potentials
were then used in the simulation ot caldium tluoride
and show that the nnn complex should not be obser-
vable, except tor possibly the smallest rare carths,
Also, the potentials were used in the simulation of
barium tluoride. showing that the nn compley <hould
be observable only tor the largest rare carths or lan-
thanum. The nn-nn reorientation enthalpies via the in-
terstitialey mechanism were calculated tor rare varths
in calcium and strontium tluoride. In general. the
calculated reorientation enthalpies are larger than the
experimental values, However, the variation ot the en-
thalpy with the size ot the rare earth is in reasonable
agreement with experiment, Finallv condlusions are
drawn about the assignments of reorientation
mechanisme to experimentally: observed relavations,
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Presentations

ANDRE, Peter .. Associate ’rotessor, "Problems in
Air ASW,” Anti-Submarine Wartare Svstems Projects
Ottice, Crystal Citv, Virginia, 10 Mayv 1083,

BAILEY. Craig K., Assistant Protessor. "Fundamental
Orbits,” 14th Southeastern Conterence on Com-
binatorics, Graph Theory, and Computing, Boca
Raton, Florida, 14-17 February 1983,

BAILEY, Craig K., Assistant Protessor, “Adjacency
Games-Squares,” Mathematics Association of America
Sectional Meeting, Hampton, Virginia, 16 April 1983,

BUCHANAN, James L., Assistant Professor, “A
Similarity Principle for Pascali Systems,” American
Mathematical Society Special Session on “Function
Theoretic Methods in Partial Differential Equations,”
Denver. Colorado, 10 lanuary 1983,

CRAWFORD. Carol GG.. Assistant Protessor, “Finite
Manuals and their Event Structures - A Reconstruc-
tion Problem in Empirical Logic.” 86th AMS-MAA
Summer Meceting, Toronto, Canada, 15 August 1982,

CRAWFORD, Carol G.. Assistant Protessor, “Deter-
mining the Structure of Finite Manuals from their
Event Structures,” 14th Southeastern Conterence on
Combinatorics, Graph Theory and Computing, Boca
Raton, Florida, lo February 1083,

CRAWFORD., Carol G.. Assistant Protessor, “Graph
Theoretic Problems in Empirical Logic,” Colloquium
of the Departments ot Mathematics and Electrical
Engincering, George Washington University,
Washington, D.C.. 7 October 1082,

CRAWFORD, Caral G, Assistant Protessor,
‘Mathematics as a Critical Filter in the Job Market.”
Frederick Community College Colloguium, Frederick,
Marviand, 28 April 1083,

CRAWTFORD, Carol G Asastant Protessor - Math
Without Fear.” Conterence: Transitions [ - Women
in Change. Arnold. Marvliand, o November 1082,
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[YARCHANGELQ, Tames M., Associate Protessor
“Acoustic High Frequency Scattering by Elastic Cylin-
drical Shells,” American Mathematica! Society
Meeting, New York Citv. 14 April 1083,

GEWAND, Marlene E.. Assistant Protessor, Taotally
Lindelof Spaces,” American Mathematical Socicty
Western Section Meeting, Monterey, Calitornia, 19
November 1082,

HANNA, Charles C., Assistant Protessor. Hilbert
Sets,” Session on Commutative Algebra, American
Mathematical Society Annual Meeting, Denver. Col-
orado, fanuary 1983.

HERRMANN, Robert A., Associate Protessor. The
Miraculous Model.” American Scientitic Attiliation
Washington, D.C., 21 January 1982.

HERRMANN, Robert A., Associate Protessor.
“Nature: The Work of a Supreme Mathematical Logi-
cian,” Essex Community College, Baltimore, 4 June
1083.

KAPLAN, Harold M., Protessor. “ Sturdier Con-
tidence of Monte Carlo Integration.” Regional 'ro-

bability and Statistics Day. College Park, Marviland, 7

May 1083,

KARWATH. Arthur A.. Ascodiate Protessor. A Sen-
sitivity Analysis of ASW Processors,” Anti-Submuarine
Wartare Systems Projects Ottice. Crvstal City
Virginia, 10 May 1083,

KIDWELL. Mark E. Assistan. Protessor - Adjacenay
Games Hexagons. " Mathematics Association of
America Regional Conterence: Hampton Vi e
April 1983,

FERNER, Bao Ting. Asastant rotessor Fuzay
Semigroups.  Soth Summer Meeting of the Amoroan
Mathematical Society, Toronto, Canada 23 Ao
1982,
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LERNER Bao-Ting. Assistant Protessor, “Fuzzy Mathematical Societhv-Nathomatical Assooatio noof
Semitopological Semigroups,” 803rd Meeting of the America Summer National Meeting Torento
American Mathematical Society, New York City, 14 Canada, 20 August 1982,

April 1983

ROBINSON. Michael T Asastant Protessor Eltec-

MASSELL. Paul B, Assistant Protessor, “The Diverse tive Irrationality Measures for Certain Algebraic
Applications of the Linear Stochastic Control Model,’ Numbers.” 803rd Mecting of the American
Socicty tor Industrial and Applied Mathematics Sum- Mathematical Sodietyv, New York Gty T Apnd 1983

mer Conterence Palo Alto, Calitornia. 20 Tuly 1982,

SCHWENK. Allen 1 Assodiate 'rotessor. How Lo

NMASSELL . Paul Boo Assistant Protessor, "Optimiza- Minimize the Largest Shadow of a Finite Set First

tion of Cancer Chemotherapy and Radiotherapy.” Colorado Graph Theory Symposiume Boulder, Colorado. 15

NMathematics Assodiation of Amcrica Fall Nleeting, -lo October 1982 R
Washington, D.C.. 13 November 1082 —

E
8

. SCHWENK. Allen 1., Assodiate Drolessor, The _‘ ::'j
t: MCCOY. Peter AL Aceodiate Professor Group Reduced Chromatic Polynomial of a Graph ‘-::-::S
- Characterization of Solutions to the Generalized Hth Southeastern Conterence on Combinatorics. Dy
t‘ Cauchy-Riemann System.” Special Session on Com- Graph Theory, and Computing. Boca Raton Flonda :.‘:.::
.- plev Analvsis, American Mathematics Sodiety East 14 - 17 February 1983, Lt

Coast Regional Meeting, College Park, Marviand, Oc-

tober 1982, - exers g ) -
TARACEVICZ. Steven. 2nd Licutenant F'SNC

“Semigroups and Automata.” 797th NMeeting of the
NMOCOY. Peter AL Associate Protessor, “Hyperbolic American Mathematical Society . College Park
Boundary Value Problems that Arise in Conjunction Marvland. 31 October 1982
with Symmetric Poisson Processes.” Special Session on
function-Theoretic Nethods in Partial Ditterential

TSAO. Anna, Assistant Protessor. " Disproof of a
Conjecture for Meromorphic Univalent Functions
Complex Variables Seminar, Universitv of NMary land
College Park. NMarvland, 24 March 1983,

Fauations, 89th Annual Meeting of the American
Nathematics Society, Denver, Colorado, Tanuary 1083,

ANCCOY Peter A Associate 'rotessor. "Converse BVIP

tor Assodiated Elliptic and Parabolic Fractional Partial o )
TSAQO. Anna. Assistant Protessor. On a Conjecture

of Zaleman. Meeting of the American Mathematical
Sodiety New York Citv, 13 April 1983,

Ditterential Equations,” UAB-International Conterence on
Ditterential Eauations, Spedial Session on Applications ot
Parial Ditterential Equations to Mathematical Physics.

Birmmaeham, Alabama, NMarch 1983,

TSAO. Anna, Assistant Protessor - Evidence on a
NOUTES. Fdward T Te.. Assistant Protessor. “Some Conjecture of Zalcman — Contorence on Pvalont
Coefficient Results for a Class of Functions Containing Function Theorv, Lexinuton Kentucks 12 NMay [983
Functions with a Positive Real Part.” 797th Regional

NMecting: of the American Mathematical Society, Col- oo R ‘ X
e Ptk NMarvland. 30 October 1082 WARDEAW. William P2 Asastant rotessor - Almost

lsosceles Pyvthagorean Triples  Sprins NMecting ol th

Md-Va-DC Section of the Mathemancal Assocatnnm
PENN. Howard I Assodate Drotessor, " The Heat ob America ot Phomas Nebson Community Colleero
Fyuation with a Radiating End ~ American Hampton Vi e Apnl 1083
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| DEPARTMENT OF ¥

Oceanography

COMMANDER JOHN P. SIMPSON, III, USN
CHAIRMAN

uring the 1982-1983 Academic Year,
faculty research (in a broad range
of atmospheric and oceanographic
areas) was regularly undertaken by
both civilian and military members
of the Oceanography Department. Not only does
this research provide the opportunity for the
faculty to keep abreast of current technology and
theory, but it also serves as a basis for qualified
midshipmen to undertake related research pro-
jects, particularly those dealing with the
Chesapeake Bay, where their work can be sup-
ported by the Departmental research vessel.
Funding for these research activities has been
available from a number of sources, including
grants from or contracts with the Office of Naval
Research, Defense Mapping Agency, Naval Air
Systems Command, Naval Sea Systems Com-
mand, and the Naval Academy Research Council.
Specific areas of research activity within the
Department include but were not limited to:
sedimentation processes and properties, light
attenuation, bioluminescence, estuarine ecology,
marine biofouling, dredging, environmental
effects on electro-optic systems, climatology,
statistical weather forecasting, and remote sens-
ing.
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- Sponsored Research

Fronts and Eddies in ASW

RESEARCHER: VISITING RESEARCH PROFESSOR BEN [, CAGLE
SIONSOR: OFFlcE OF NAVAL RESEARCH

Fleet operations and exercises are conducted in the
["acitic and Indian Oceans in which ocean tronts and
eddies are important in the presentation of Anti-
Submarine Wartare. The basic concepts tor
incorporating oceanographic knowledge into these
operations and exercises are generated by a small

group ot ONR employees in Calitornia, and the data
base for advice and documentation is obtained at the
Scripps Institution ot Oceanography in La Jolla,
California. The researcher provides the remote sensing
descriptions ot ocean tronts and eddies tor this

group.

Evaluation of a Single Station Fog Model for OWS-P

RESEARCHER: LIFUTENANT ROBERT L. CLARK, USN
SPONSOR: NAVAL ACADEMY RESEARCH COUNCI

A single station model for the prediction of restricted
visibility in the Gult of Alaska is tested on archived
data from Ocean Weather Station Papa. The majority

of parameters remain valid such as air, sea AT and in-
version height. Wind direction and advection index
need further evaluation. Research is ongoing.

Interactive Computer Methods in
Oceanographic Instruction

RESEARCHER: LIEUTENANT COMMANDER PATRICK R. DrAKE, USN
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

The objective of this project is to write a series of in-
teractive programs which will cover basic subjects in
Oceanography. The methodology will be a leading of
the student user through basic subjects which lend
themselves to a building block approach to com-
prehension. The sonar equations, basic fluid
dynamics, and wave theory are all subject areas where
a step by step approach with the timely reinforcement
of interaction can be utilized to instruct. Outside
reading or preparation will be required to some areas
to reduce the storage requirements ot the programs. It

is envisioned that the programs could be used in con-
junction with conventional classroom instruction,
could serve as an extra instruction asset or could be
used as a knowledge base for any interested user. Cur-
rently programs are being written in a user-friendly
format and will be distributed to the Naval
Postgraduate School on magnetic tape and will be
held in Oceanography Departmental retrievable
storage for use at the Naval Academy. No other
publication or dissemination is anticipated.
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OCEANOGRADHY

Cenozoic Development of the
Southeast Georgia Embayment

RESEARCHER: ASSOCIATE PROFESSOR DOUGLAS W, EDsALL
SPONSOR: NAVAL ACADEMY RESEARCH COUNCll

A high resolution seismic retlection survey of the
Florida-Hatteras Shelt, Slope and inner portion of the
Blake Plateau, lying with the Southeast Georgia Em-
bayment, was completed in 1976 by the U. S. Geo-
logical Survey. Seismic retlection data and geologic
dating control from additional ottshore wells has been
incorporated with the original data in order to update
our knowledge ot the Cenozoic development of this
regions,

In general, as global sea level has tluctuated, so has
the position of the Gult Stream and thus the location
of zones of deposition and erosion within the Embay-
ment. Times ot higher sea level (transgressions) are
characterized by a westward movement of the Gulf
Stream until it impinges against the inner part of the

Plateau, Florida-Hatteras Slope and Shelt. The contact
of the bottom ot the Gult Stream with the <ca tloor
results in the formation ot erosional channels in the
older sediments. In times of lower sea level (regres-
sions) the Gult Stream is displaced to the east into
deeper waters, and this allows the depocenters to be
shifted into deeper waters.

The division of the Southcast Georgia Embayment
into three distinct sections, southern, middle, and
northern, reflects these major migrations in the axis ot
the Gulf Stream and clearly demonstrates that the Em-
bayment's physiographic features, unconformities, and
sedimentary accumulations are a result of the
Cenozoic shifts in global sea level and Pleistocene
eustatic changes in sea level.

Environmental Impact Assessment of
Tin Containing Antifoulant Paints

RESEARCHER: ASSOCIATE PROFESSOR JOHN W. FOERSTER
SPONSOR: DAVID W, TAYIOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, ANNAPOLIS LABORATORY

Preparation ot environmental assessment tor im-
plementation ot tin containing antifoulant paints was

made for USS NIMITZ as well as tuture tleet-wide
application.

Chesapeake Bay Turbidity Studies

RESEARCHERS: PROFESSOR JEROME WILLIAMS AND ASSOCIATE PROFESSOR JOHN W. FOERSTER
SPONSOR: DEFENSE MADPPING AGENCY

Studies ot the type and size ot sediments attecting
light penetration in coastal waters were completed.

Rapid Method for Decreasing Turbidity

RESEARCHERS: PROFESSOR JEROME WILLIAMS AND ASSOCIATE PROFESSOR JOHN W, FOERSTER
SPONSOR: NAVAL SEA SysTEMS COMMAND

A system tor using the flocculation system tor par-
ticles was researched. A procedure for lessening
turbidity was ottered.
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OCEANOGRAPHY

Environmental Effects on the Performance of the
Tomahawk Cruise Missile

RESEARCHER: PROFESSOR JouN F. HOFFPMAN
SPONSOR: NAVAL AIR SYSTEMS COMMAND

An investigation of environmental effects on the per-
formance of the submarine ship Tomahawk Cruise
Missile, was completed.

Aircraft Icing Studies

RESEARCHER: VISITING PROFESSOR WAYNE R. SAND
SPONSOR: FEDERAL AVIATION ADMINISTRATION

The researcher i« making an investigation of the at-
mospheric parameters which affect aircraft icing. This in-
cludes a detailed study of a larger body of data to deter-
mine statistical properties as well as a detailed examina-
tion by geographic area to look for peculiar effects.
Detailed examinations of the microphysical and synoptic
processes are also carried out on a case study basis.

The etfects on aircraft performance degradation is
examined through a detailed study of ice on the air-
craft versus observed rate-of-climb capability. These
studies begin with the equations of mation and deter-
mine coefticients of lift and drag such that a predic-
tion of pertormance for the entire tlight envelope is
possible.

Changes in the Geomagnetic Field, Cosmic Radiation,
and the Earth'’s Electric Field as Possible Related
Mechanisms for the Enhancement of Cirrus Cloudiness

RESEARCHER: LIEUTENANT COMMANDER WARREN T. SPAeTH, USN
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

Numerous correlative studies have been conducted to
establish solar influences on weather and thus climate.
Many have successfully established significant rela-
tionships, such as the 22-year Sunspot Cycle and
drought in the Midwest region of the United States.
Another example is the relationship between the Solar
magnetic field sector boundary passage and the in-
crease in vorticity area index in the northern
hemisphere. Although these relationships have been
established, few physical mechanism theories have
been proven. With the advent of additional solar-
terrestrial satellite data over the last ten years, great
strides are now being taken in this direction. Conclu-
sions reached at the Symposium - Workshop on Solar-
terrestrial Intluences on Weather and Climate in 1978
include as potential physical mechanisms: (1) solar in-
duced changes in 0. content and distribution; (2) solar
constant variations, either regular or irregular; (3)
solar UV variations: (4) changes in the thermal or
dynamic structure ot the upper atmosphere: and (5)
changes in the atmospheric electric field. Research s
now proceeding to investigate most all of these areas

in order to devise an input to present day torecasting
models of climate and weather. An exhaustive search
over the last vear has revealed that item (5), changes in
the atmospheric electric field, may be a key trigger
mechanism in regulating the other items listed with the
exception of number (2). One way in which changes in
the atmospheric electric tield may regulate our weather
and climate is the enhancement ot ice crystal or cloud
droplet growth. Meterologists have alluded to this tact,
and in particular, have pointed out how the ice crystals
of the high cirrus cloud may act as a seeding mechanism
for lower clouds in the condensation-precipitation pro-
cess. This could be an important tactor in the earth's
radiation balance because clouds dominate the albedo ot
the earth-atmosphere system, and also in the carth'
hydrological cvele due to regulation ot the precipitation
processes,

As ot May 1983, tinal computations in making cor-
relations between cirrus doudiness in an area situated in
the Gult of Alaska arca and an arca ott the Northeast
coast ot the United States were <till being made. No tinal
condlusions to the project have vet been made.
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OCEANOGRAPHY

Optical Properties of Coastal Waters

RESEARCHER: PROFESSOR JEROME WILLIAMS
SPONSOR: DEFENSE MAIPING AGENCY

Optical data taken over the period 1980-1983 have
been analyzed with particular attention being given to
the effect of meteorological parameters such as wind
and rain on turbidity. Particle size analysis of typical
samples has also indicated the presence of two discrete
particle populations: the suspended silt and the
plankton. It is therefore of some interest to relate tur-

bidity measurements to the presence of dissolved
nutrients such as nitrate and phosphate. Due to these
two populations, which vary in relative size with
season, weather, location, etc., there is some indica-
tion that the ratios between the various optical
parameters should be specitied tor varying en-
vironmental conditions.
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Independent Research

Ocean Weather Station Vessels, Pacific
RESEARCHERS: LIEUTENANT ROBERT L. CLARK, USN AND ExsioN Davin Crorr, USN

This research completed a historic search of locations
and data bases made by Ocean Weather Station
vessels in the North Pacitic ot the 20th Century. Com-
mon names of stations as well as technical names are

listed, as are locations given by latitude and longitude
tor each occupied station. Additionally. <hip tracks
are plotted tor continuity.

The United States Aquaculture Industry
RESEARCHERS: LIEUTENANT ROBERT L. CLARK, USN, AND ENsSIGN DAVID Crore, USN

This report details the most up-to-date listing ot fish
tarming in the United States. The U. S. Aquaculture
Industry is rapidly expanding. Presented are all known
ventures including type of fish or organism grown,

location, production levels and tuture growth projec-
tions. A comprehensive bibliography encompassing
the entire industry to date is compiled.
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Research Course Projects

Upper Atmospheric Winds on Mount Washington

RESEARCHER: MiDsHIPMAN 1T C Davip R, DiOrio
ADVISER: LIKUTENANT ROBERT L. Crark, USN

To date a model tor the precise prediction ot upper at-
mospheric winds on Mount Washington does not ex-
ist. Local surtace wind, actual summit recorded wind,
and 500mb level wind data are processed by computer
for 1982. Data are presented in graphical and tabular
form to view possible correlations ot wind levels.
Parameters examined include wind accelerations due
to the Bernoulli ettect and wind accelerations due to
the upper atmospheric Polar Front Jet (PF). To aid in

diagnosis ot the extremely high wind velocitios ex-
perienced on Mount Washington, a two-dimensional
numerical model is applied to the task ot <imulating
air tlow across a mountain range. The limitations of
the maodel prevent a complete solution: however, there
are indications that the Polar Front Jet and Bernoulli
tactor intluence the summit winds on Mount
Washington causing these wind velocities to be high.

Mathematically Modelling the Rise of
Submarine Condenser Coolant

RESEARCHER: MIDSHIPMAN 1T C GARY L. Dovaras
ADVISER: LIEUTENANT COMMANDER PATRICK R, DRAKE, USN

This report provides a mathematical model simulating
the rise ot condenser coolant seawater injected into
the water surrounding a submerged submarine. An
equation, based upon Stoke’s Law tor settling
velocities ot particles, is proposed. However, since
Stoke's Law is used tor particles less than one
millimeter in diameter and the condenser coolant is
cylindrically shaped with a diameter ot approximately
twenty centimeters, an equation based on inertial set-
tling velocity is required. Sophistications are made to

this cquation to account tor (1) growth of the
cyvlinder: (2) change in the density ot the evlinder and
(3) change in the density of surrounding water as the
cylinder rises. Results include height ot use. ovlinder
size, and time of rise as tunctions ot density gradient,
mixing rates, and submarine speed. It is concluded
that optimum conditions tor detection require a weak
density gradient, a submarine operating near the
mixed laver depth, and low mixing rates.

Fog, Low Ceiling, and Poor Visibility

RESEARCHER: MIDSHIPMAN 3 € MARK R, HENDERSON
ADVISER: LIEUTENANT COMMANDER PATRICK R, DRARE, USN

The purpose ot this study is to compare the
meteorological condition tor «elected sites on dates ot
known Instrument Meteorological Condition (IMC),
some of which are associated with aircratt accidents,
A better understanding ot what causes the bad
weather to occur or how particular environmental
conditions can lead to the undesirable weather is

sought. Archived meteorological data induding sur-
tace weather observations, radiosonde data and <ur-
tace analysis charts has been obtained tor various air-
ports on davs of weather related aircratt incidents.
These data are being reduced and condhusions based
upon these reductions will be encapsulated in o Naval
Research Lab Technical Report.
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Predicting the Formation of Stratocumulus Clouds Over .
the Western Atlantic During Cold Air Outbreaks ‘o

RESEARCHER: MIDSHIPMAN 1 C RAYMOND F. HOFFAMIANN
ADVISER: LIEUTENANT ROBERT L. CLARK, USN .

Stratocumulus clouds that form in the winter months
over the Western Atlantic Ocean during cold air advec-
tion appear to be related to the air-sea AT. A four-
month comparison (November 1981-February 1982) of
the air-sea AT's from four selected buoys in the Atlan-
tic Ocean with Sc consisting of both open and closed
cells, showed some correlation between the formation
of Sc and air-sea T. Other observations during

The purpose of this study is to determine susceptibility to
aircraft icing through a statistical analysis of Naval Safe-

ty Center data. Data is reduced by aircratt type and nor-
mal theater of operations to provide areas of concern for
aircraft icing. Preliminary results indicate that aircraft

yEARSHORE
UCEANULRAPHY

L

the study revealed several other possible parameters in-
volved in the tormation ot Sc clouds. These parameters
include: vorticity advection, the litted index, vertical
velocity and the relative humidity. Each ot these
parameters is computed daily by computer models tor
most coastal stations along the Atlantic seaboard. As
this was a limited study of four months, the prediction
model remains to be tested.

A/C Icing Studies

RESEARCHER: MIDSHIPMAN 2/C PETER C. MAYER
ADVISER: LIELTENANT COMMANDER PATRICK R. DRAKE, USN

icing is not surprisingly, highly variant upon aircratt
type, hours flown, missions assigned, time and location.
Research will continue as a SO490 series directed studies
with the results being detailed in a research paper and
submitted for publication.
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Surface Energies and Chemical Analysis of the Initial
Stages of Marine Microbiological Fouling

REsEARCHER: MiDsHIPMAN 1 C MaRk 1. Ot soN
ADVISER: LIEUTENANT ROBERT L. CrARK, USN

In this analysis, a series of three interrelated experiments
were conducted which analyzed the initial stages ot
marine microbiological touling in the Severn River
estuary. In the tirst experiment, glass microscope slides
were exposed to natural touling organisms at “sampling
stations™ Jocated along the length of the estuary. Slide
and water samples were collected at set intervals, and a
comparison was made between the relative degree ot
touling and individual water parameters experienced at
each station. Results ot the analysis showed low touling
to occur in waters which were relatively low in
temperature and oxygen content, but high is salinity.
The second experiment compared the surtace energies ot
a set of substances to the degrees ot touling and
organism attachment they demonstrated. Surtace energies

were determined using a contact goniometer. samples
were exposed to natural touling organisms in a controlled
environment. and degrees ot touling and organism reten-
tion were determined using, dissection and scanning ¢lec-
tron (SEM) microscopes, and a hydrous bacterial sprayer
(HBSI. Results showed definite surface energy ranges
which would experience low degrees ot touling or
organism retention. In the third experiment. an artiticial
sea water solution was created and organically enriched
in order to analyze solutions which would support lite
and promote the transter ot touling bacteria. [t was
discovered that each of the nutrient ~olutions would sup-
port lite for an extended period of time, while straight
artiticial sea water and distilled water would only allow
bacterial transter tor a limited period ot time.

Preparation of Turbid Water with Predetermined
Optical Characteristics

RESEARCHER: MIDSHIPMAN 1/C MARIORIE ZAD
ADVISER: PROFESSOR JEROME WILLIAMS

There is a need tor a methodology to produce
artificial turbid water ot predetermined optical
characteristics in laboratory studies involving
underwater visibility, marine plant growth, and other
aspects of water clarity. By using commercially
available solutions of suspended latex particles, it is
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shown that combinations of ditterent particle sizes
will result in mixtures that accurately reproduce the
optical properties of natural waters. These artiticial
samples are easily reproduced, and they exhibit long
term stability, making them ideal for use in the
laboratory.
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Publications

CAGLE. Ben J., Visiting Rescarch Protessor, et al.,
“ASW Environment of the Northwestern Indian
Ocean,” Ottice ot Naval Research Dasadena Report
82-1, October 1982,

The oceanographic environment attecting underwater
acoustics important to Anti-Submarine Wartare is
described.

CAGLE, Ben J., Visiting Research Protessor, “Arctic
Expendable Technology.” Ottice of Naval Rescarch
Pasadena Report 82-5, November 1082.

The results ot a workshop on Expendable Technology
for Arctic oceanography are presented.

FOERSTER, John W., Associate Professor, “Searching
the Denmark Strait,” Explorers Journal, 60 (1983),
102-106.

Discussion ot whale and oceanography research in
Denmark Strait is presented.

HOFFMAN, John F., Protessor, “Sedimentation Prob-
lems and Their Control in U.S. Navy Pier Slips in
Selected Harbors of the United States.” in Estuarine
Comparisons, New York, N.Y.: Academic Press,
1982.

United States Navy pier slips in the harbors of Hamp-
ton Roads, Virginia; Charleston, South Carolina:
Mayport, Florida: and Alameda. Calitornia. ex-
perience sedimentation problems,

SAND, Wavne R, Vistting Research Protessor, co-
author, "Nature of Icing Conditions Encountered Dur-
ing Meteorological Research.” Final report to Federal
Aviation Administration. 220 pp.

An extensive examination ot data trom about 1100
hours ot meteorological research tHights and aircratt ic-
ing tights was conducted.

WILLIAMS, Terome. Protessor. co-author, “Using
Latex Sphere to Simulate Naturally Turbid Waters.
Human Fuctors, 2301082) 185102,

Laboratory research on problems ot underwater vision
and display optimization tor underwater svstems has
been hampered by the ditticulty ot representing the
light-scattering effects ot naturally turbid waters.

WILLIAMS, Jerome, Protessor, et al. "Determinants
of Display Legibility in Dark, Turbid Waters.” Hunian
Factors, 24 (1982), 103-201.

The physical characteristics of naturally turbid near-
shore and inshore waters were simulated by
substituting latex spheres tor natural suspensoids.

WILLIAMS, Jerome, Protessor. "Marine Waste
Disposal Problems are Political, Not Scientific. Scu
Technologu, 23 (1082), 72.

Marine pollution problems are discussed and it is
shown that most management decisions are based on
political considerations rather than sdientitic ones.
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Presentations

CAGLE, Ben I.. Visiting Rescarch Protessor, “Birth,
Maturity, & Decay of Large Cold Eddy.” National Fall
Meeting of American Geophysical Union, San Fran-
cisco, Calitornia, 10 December 1082,

CAGLE, Ben I.. Visiting Research Protessor, “Arctic
Expendable Technology,” OCEAN-82 Conterence,
Washington, D.C., 22 September 1082,

CAGLE, Ben ., Visiting Research Protessor. Seminar
on Arabia Sea Circulation, JTohns Hopkins University
Applied Physics Lab, Laurel, Marvland, January 1983.

CAGLE, Ben 1., Visiting Research 'rotessor, Seminar on
Applied Satellite Oceanography, Naval Eastern
Oceanography Center, Nortolk, Virginia, February 1983,

FOERSTER, John W., Ascaciate Protessor, "North
Atlantic Fin Whales,” Severn Technical Society, Naval
Station, Annapolis. Marvland, November 1082,

FOERSTER, John W., Associate IMrotessor, “Fin Whale
Studies,” Sigma Xi, U.S. Naval Academy, Annapolis,
Marvland, January 1083.

FOERSTER, John W., Acciate Professor, "Dynamics
of the Clupeid Fisheries in the Northern Chesapeake
Bay.” American Fisheries Society Meeting, May 1083,
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SAND. Wavne R, Vistting Rescarch Professor
Chaired special rescarch coordination mecting bonnaer
the Federal Aviation Administration. US, Bureao o
Reclamation, University ot North Dakota and Unisc
sity of Wyoming, Oakland. Calitornia

SAND. Wavne R.. Visiting Rescarch Professor
Special presentation to the U.S. Armyv at Edwards An
Force Base, Calitornia.

SAND, Wavne R., Visiting Research Protessor
Special brieting to Strategic Planning Group. Naval
War College. Newport, Rhode Tsland.

WILLIANS. Jerome, Protessor. ‘Is the Average
Marine Science Student Being Filled with Misconcep-
tions of the Sea?” 1982 Mecting ot the National
Marine Education Assodiation, San Diego, Calitoimia
August 1982,

WILLIAMS, ferome. Protessor. "The EHect ot Wind
and Rain on Turbidity.” Fall Meeting ot the Atlantn
Estuarine Research Sodiety. Richmond Virgmia (O

tober 1982,

WILLIAMS. Terome. Protessor. Preliminary Eftorts at
Optical Modelling for Coastal Waters,  Annual
MC&G Base Technology Review . Bav St T owes
Mississippi, November 1082,
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g DEPARTMENT OF
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| Physics

m PROFESSOR FRANK L. MILLER

CHAITRNMAN

he increasing use ot advanced

technology by the Navy's operating

torces places ever increasing respon-

sibility on the Physics Department.

Not only must all midshipmen be
thoroughly grounded in many areas in basic
physics, but also the faculty and the physics ma-
jors should be kept current in physics research.
This latter requirement is accomplished by the
ongoing participation of the physics faculty in a
wide variety of research projects and the en-
couragement of midshipmen to participate in these
projects. DPresent activities include studies in
acoustics, merchant ship acoustic signature deter-
mination, electric and magnetic properties of
materials, laser optics and technology, radiation
effects in solids, solar energy studies, solar
systems astronomy, galactic astronomy’, and solid

state physics.

This year the department’s rescarch ettorts
were supported by the David Taylor Naval Ship
Research and Development Center, the National
Aeronautics and Space Administration, the Naval
Academy Research Coundil, the Naval Sea
Systems Command, the Department ot Detense —
University Research Instrumentation Program,
and Naval Surface Weapons Center.

Midshipmen majoring in physics are encour- ‘ - ;
aged to participate in the Department's research T
programs cither through the SP490 - <eries or : -:::
through the Trident Scholar Program. It should be S
noted that three ot the six Trident Scholars tor the .1

-~

vear were physics majors. ~:
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PHYSICS

ponsored Researc

e* — H~ Scattering at Low Energy

RESEARCHER: PROFESSOR RUTHERFORD H. ADKINS
SPONSOR: NATIONAD AFRONAUTICS AND SPACE ADMINISFRATION-ANERIC AN SOCH 1Y
OF ENGINFERING EDUCATION FACUTTY FELLOWSHIP PROGRAN

The researcher conducted a theoretical investigation of
the energy dependence of the ¢ — H scattering cross
section at low positron energy to determine theoretical
estimates or analvtical tormulations of the cross sec-
tions tor the tormation ot positronium by scattering of
low energy positrons by H - Initially the Born appros-
imation is used with Coulomb wave tunction tor the
incoming positron. H and H are assumed to be in
their ground states, It is assumed that there is neglipi-

ble contribution to the scattering amplitudes tor
positronium states with n = 4 or more, Standard
analytical strategies are supplemented by the
MACSYMA symbolic manipulation svatem ot the
Massachusetts Institute of Technology Computation
Center. Ettorts to obtain analvtical tormulations of the
scattering amplitudes have not been successtul even
tor the simplest assumptions. Numerical approvima-
tion methods tstandardy are just beginning:.

Neutral Interstellar Gas in the Galactic Halo

RESEARCHER: ASSISTANT PROFESSOR C. EHSE ATRERT
SPONSORS: NAVAL RESFARCH LABORATORY AND NAVAL ACADEADN RESFARCH COUNC

The investigation ot interstellar gas in the galactic
halo, well above the visible Hat stellar disk, i one ot
the most active rescarch areas of both observational
and theorctical astrophysics today, The goal ot this
project is to study the large-scale extent and structure
ot neutral halo material in two steps: First, a grid of
stars with well-determined distances is necessary to
measure the pas between them. which s observed in
absorption lines superposed on the stellar spectra,
Classitication spectra of a sample ot halo stars have
been obtained, in collaboration with Protessor RLF.
Guarrison o the University ot Toronto. at the prime
tocus of the 3.0 meter Canada-France-Hawaii telescope
on Maura Kea, Howaii, These spectra will be analvzed
in the next tew months to provide their distances and
to demonstrate that contrary to traditional belicts
stars like those in the palactic disk also doexist high

in the halo. Second. these stars were used as the basic
of a survey of the interstellar matenal in the far halo
trom observations of the radio 21-centimeter emission
line of neutral hvdrogen. In collaboration with Dr F
I. Lockman ot the National Radio Astronomy Obser -
vatory (NRAOY several thousand 21 am spectra were
obtained with the 140 toot telescope at NRAQ. Green
Bank, West Virginta, These spectra will be reduced in
the ensuing months to provide hizh resolution maps
ot the neatral hvdrogen distribution in the halo.
Limited preliminary results sugzeest that the extent o
the gaseous halo s wreater by perhaps an order ot
magnitude than previousy determmed and s
strvey s desizned to provide sutfioent data tor o
detailed modelling of material o this hitherto
unobserved component of our valasy
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The problem ot sound scattering by an clastic cvlinde
in the light of the Resonance Scattering Theory (RST
is examined in order to turther understand and im-
prove these chservations. These tests have isolated the
modal resonances contained within a target's (a
cvlinder backscattering cross section by means ot a
“hackground subtraction” experimentally accomplished
by an ingenious time-gating technigue. [resent
calculations tar display the “whispering wallery” and
Ravleigh-type poles in the complex-trequency plane,
sometimes used in the radar literature, <showing their
connection with the target resonances thev gencrate:

Lasers constructed with unstable resonators ot very
large aperture, and thus huge Fresnel numbers (ot the
order of 100,0000 are ot considerable current interest
because their large active volumes should permit the
generatton ot intense beams. However, the huge
Fresnel numbers make the calculation ot their maodal
properties totally unteasible by conventional methods,
such as Fast Fourier transtorm techniques. The pur-
pose of this project is to search tor other computa-

This work is part ot o larger. contimumg: study ot the
cticcts ot ton mmplantation on the oxidation ot Tiand
its allove. The goal of this particular project was teon
vestigate the etfects ob implantation with enerpetic 1Mt
or Baions on the onidation of the Alloyv Ti811.
Samples of Ti&1TT alloy by weivht @00 T 8,
AL oV oand o mor were subjected to g variety ot
implantation and oxvdatic treatments inoan eltort to
separate the ettects of on species and dose sartace

preparation oxidation temperature and ovadation

Acoustic Resonance Scattering by an Elastic Cylinder

RESEARCEER: PROFESSOR DoNar W Bt
SPONSOR: DAVID WL TAYTOR NAVAL SHIE RESEARCH AND DIVTTOPNVENT CENTER ANNATONS LABORATORY

Mode Calculations in Large Aperture Unstable
Optical Resonators

RESEARCHER: PROFESsOR G o PoOaranag
SEFONSOR: NAVAL RESEARCH LABORATORY

Oxidation of Ion-Implanted Titanium Alloys

RESEARCHER: ASSISTANT PROTESSOR FRANCIS D CORREG
SEPONSORT NAVAL RESEARCH T ABORATORY

thy quantitatively explam why some ot the modal
resonances were not observed inthe tests: (o establish
comparisons betwveen RS T-predicted and observed
monostatic bistatic torm-tunctions in a dircat-
scattering mode of operatton and (o show waes to
improve some of the measerements done at Te Havee
in manners that are helptal toward the solution ot the
inverse scattering problem. Itis conduded that these
experiments have satistactorily validated and im-
plemented many o the RST-predications in the ticld

ob acoustics,

tional approaches, To date the project has established
that the Fresnel approximation. which serves as the
basis for most computational methods teven those,
stuch as the Horowitz asvmptotic method. which has
been extensively used tor resonators with large Fresndl
numbers), is seriouslvin error when the Fresnel
number is as large as 10 Other approaches such as
Southwell's virtual source method, are currentiv being:

investipated.

time. Ruthertord backscattering (RBS analvsis was used

to stady the near-surtace composition of the Tis1] . K
~amples atter thev had received their individual implanta- N :
ton and ovidation treatments, The aneray spectra ol the -‘
backscattered “He ons were analveed o determime the g
depth protiles of the implanted wons and the allov consi- S

tuents and to measure the thichness of the stoichiometr
composition of the oxide Lvers tormed

In all ot the Ti8 T samples studied o surtace ovade
[aver tormed with the storichiometiy T In o many
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samples, a considerable amount ot dissolved oxvpen samples were observed to be very sensitive to thermal
was observed to be incorporated beneath this surtace aviding of the samples. wath o greater ettect at hicher
layer. The concentration ot the dissolved oxvgen temperatures. Finatlv ovdation of the Tigtn alloy
varied with depth, but phase diagrams ot the Ti-0 usgally resulted in racection of the Mo alloy consn-
system suggest that the oxygen mav be incorporated tuent trom the T, surtace laver although the A
into suboxides such as Ti0, possibly in nonunitorm constituent remained well incorporated mothe osade
structures like dendrites extending into the metal. laver at most temperatures.

In general, both implanted and unimplanted samples Planned tuture work on this subject indludes a con-
Ti811 were tound to oxidize much more slowly than tinuing analvas of the data already obtained. using
pure Ti at the corresponding temperatures, although computer codes now beim implemented at USNA
implantation with cither Pt or Ba ions <eemed to and new experimental work to turther elucidate the of-
hasten the oxidation process. Further, the oxidation tect of ion implantation on the oxidation behavior ot
rates tor either implanted or unimplanted alloy Ti811 and other important Tt allovs,

Experimental and Theoretical Study of Underwater
Tone Generation by Flow Over a Slot: Phase Il

RESEARCHER: PROFESSOR SAMUFL AL EIDER
SPONSOR: NAvAL SEA SysTEMS COMMAND GENFRAI HYDROMECHANICS RESEARCH CONTRACT, ADMINISTERED B>
DaviD W, TAYTOR NAVAL SHIP RESEARCH AND DEVETOPMENT CENTER, ANNATOLS LABORATORY

The objective of the project is to pertorm an ex- contirm that there are patterns ot sheartone cavity
perimental and theoretical investigation ot underwater tone coupling similar to that previoushy observed tor
tone generation by tlow over a <lot. with application air resonant cavities. In turther tests an undenwater

to the control or elimination ot slot tone ettects in the accelerometer will be used to identity the structural
design ot ships. The prevention ot vibration and vibration modes responsible tor breathing mode cavity
acoustic radiation generated by How over slots or resonance. The theory is being moditied to allow tor
cavities in hulls is a recurrent problem in ship pertor- dual teedback paths, as well as tor the complications
mance. Making use of the Naval Academy’s High due to turbulence. In order to permit accurate shear-
Speed Tow Tank Fadility, current studies are being tone amplitude prediction. an empirical nonlinear
directed toward understanding the coupling between shear laver gain curve, similar to that derived trom air
sheartone osaillation and structural vibration modes. cavity data. is being developed trom underwater pro-
Measurements are being made with a towed model ap- tile data. A proposal to extend the present contract
paratus containing a free tlooding cavity with one or (Phase D until September 1984 has been submitted.

more breathing mode resonances. Preliminary tests

Dynamical Planetary Magnetospheric Field Modeling

[RESEARCHER: ASSOCIATE PROFESSOR [RENE ML ENGILY
SPONSOR: NAVAL AcADig Ristarcr Cornent

A selt-consistent magnetospheric tield model ot the terms to 10th order ot spherical harmonic tunctions
“semi-intlated” state ot the Jovian magnetosphere as analagous to the Engle-Beard tallv-intlated Tovian
experienced by the Vovager Hivbyvs was completed. Ex- magncetospheric tield during the carher Pioneer 10
pansion parameters have been it tor the interior tield Hybve, Graphics work and text remam to be com-
due to the magnetopause carrents. They consist ot pleted prior to publcation of the resulis,
178
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PHYSICOS

Low Temperature Electrical Studies of Materials

[RESEARCHERS: ASSOCIATE PROFESSOR JORN . FONTANELEA AND ASSISTANT PROFESSOR MARY C. WINTERSGU L
SPONSOR:DEPARTMENT OF DEFENSE-UNIVERSITY RESEARCH INSTRUMENTATION PROGRAN

The instrumentation is a dilution retrigerator and ultra
sensitive impedance bridee. The initial purpose is to
perform very low temperature electrical measurements
on ion conducting polvmers and other sohd elec-
trolvtes. The goal is to scarch tor and charadcterize
disorder induced, Tow-trequency exatations m adds-
tion to other tvpes of tunneling, svatems The existence
ot such phenomena has already been shown g wade
varicty of materials via the authors previous studies
down to liquid helium temperature. For example this
includes polvmer clectrolvtes such as hthiae conduec-
ting polvtethylene oxider and polvivinvhidene
Huoride), other solid electrolyvtes such as lead Huonde
amorphous senniconductors, and tused silica Tnoall
cases, it was not possible to tullv study the
phenomena because of temperature limitations, Nest

tuture work i~ being planned on studies of NAFION and
ion implantation in polvmers. Very low temperature
phenomena are expected in both cases. For NAFION,
proton tunneling will almost certainly be important and
tor implantation. it is anticipated that both damage and
motion of implanted light ions may give rise to low
temperature phenomena. Consequently, it is proposed to
do very low temperature studies on these and other
~vastems tor the purpose of materials characterization and
the <tudy of quantum phenomena. Finally, the ultra sen-
sittve bridpe (107 rad.) is necessary because most of the
svstems have very low loss, Our present apparatus,
which s comparable to usual bridge sensitivities (10
rad 1 is capable of revealing the losses, but a higher sen-
SHIViEtY is necessary tor a proper characterization ot the

phenomena.

Activation Volumes and Electrical Relaxation
in Ion Conducting Polymers

[RESEARCHERS: ASSOCIATE PPROPESSOR TOHN T. FONTANEFITA AND ASSISTANT PROFESSOR MARY CLWINTERSGIT
SPONSOR: OFFICE OF NAVAL RESFARCH

The primary objective of the work proposed is to
measure the cttect of pressure on the conductivity ot
ion conducting polvmers. These measurements will
allow the determination ot the activation volume ot
the ion motion, In PEO, the activation volume is
relatively insensitive to the nature of the dopant
material, although some ion size ettects have been
noted. In addition, the thermal expansion coetticient
ot the activation volume appears to be negative, A
variety of dopant ions in PEQO and other polymers will
be studied in order to check this ettect.

Secondly, electrical relaxation measurements will
be pertormed both at zero pressure and at elevated
pressures. Electrical relaxation spectroscopy at zero
pressure is vielding a great deal of intormation about
the PEO samples, First, scome very low temperature
relanations have been tound which appear to depend
upon the solvent used in the preparation of the
polvmer. Next, it is observed that there mav be an o
teet of the salt on the strength of the 5 relaxation.

Finally. it i~ tound the the .3 relavation, which is
associated with the plass transition, depends strongly
upon the addition of salts to the polymer. It is pro-
posed to pertorm systematic studies ot these relaxa-
tions using various salts in PEO.

In addition, the ettect of pressure on some of the
relaxations will be determined and the activation
volumes calculated tor comparison with the activation
volumes determined trom the ettect of pressure on the
conductivity. In addition to PEQO. work will begin on
ion conducting PVF.. PAN. and possibly the crown
cthers, In addition, a scarch tor tast ion conduction
will be made in copolvmers of PVE. PVE I'VC and
polvivinel acetate.

Concurrentlv. work will begin on g molecular
mechanics approach to polvmers. Speciticallv an at-
tempt will be made to adapt o computer program
which has been used to model fonic crvstals to the
problem ot 1ons in I'VE and PEO
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T Thermoluminescence in Calcium Fluoride Dosimeters
(i RESEARCHERS: ASSOCIATE PROF SSOR TOUN T FONTANFIEA AND ASSISTANT PROTESSOR MARY COWINTERSCH
=N SPONSOR: NAVAL SURFACH WEAPONS CENTER, WHITTE QAR

‘u

. The aim of the project is to clucidate the physical pro- dielectric relaxation, optical absorption and hizh

TR cesses involved in the thermoluminescent (T temperature quenching treatments. Progress has been
-‘ dosimeters currently used in the Navy radiation made in identitving additional impurities which are
- monitoring program. This involves identitving the unspecitied by the supplier but which may turn out to

detect centers required tor the TL observed in both the be essential. and inidentitving the trapping and
currently utilized dosimeter materials, that s, recombination centers in some of the materials under

! CaF::Mn and in related materials such as CaF, doped investigation.
\ .:: with rare earths. Experimental techniques used include

\ Merchant Vessel Source Levels

-\ RESTARCHER: VISITING RESEARCH PROFESSOR ROBERT T TENSE 1T

N SPONSOR: NAVAL SEA SYSTEMS COVAIAND

._ The acoustic emanations of transiting merchant vessels source levels of numerous ships. A sonar laboratory
o tend to degrade antisubmarine wartare capabilities by tindluding a digital signal processing tacility, plus two
L : masking the presence ot a target, or by mimicking a research vesselsr is being developed.

- target. Thus, the amount ot radiated acoustic noise To date, the teasibility ot the methology has been
::\-. and the signature ot this noise is o current Navy in- proven with the obtaining ot the tirst tinal result
-"::4 terest, calibrated narrow-band source fevel of a represen-
- The Physics Department is engaged in a measure- tative merchant vessel,

s ment program tor the gathering of the narrow-band

Scattering of Crossed Ultrasonic Beams by Turbulence

g
. RESEARCHER: ASSISTANT PROFESSOR NMURRAY S KORMAN
-, . N , .
- SPONSOR: NAVAL RESFARCH LABORATORY
-'.. -
! Naval Research Laboratory (NRL s tunding an in- been built and tested. Thev will drive the transducers
A 8 A
- - . . . . . . . n
. vestigation of the nonlincar interaction and scattering emitting very dean and stable” pulses of acoustic
o ot crossed ultrasonic beams by turbulent tlow in energy vital to the success of the project. The plumbing
“ * . . . .
. water. Successtul scattering measurements have been svstem consisting of a 20 FLEP. jet pumyp and plumbing
- made using continuous wave technigues to describe supplies is ready tor assembly. A model version of the
. the turbulent tlow tield. Now pulsed sound waves will exvperiment has been built and is tocated in Michelaon
- be used and digital signal averaging technigues will be Lab A-8 tor student evaluation. Neasurements that are
x used to extract intormation about the How tield. Cur- ot publication quality should be made by mid Tune,
e rently a portable 8-t long 241t wide aluminum struc- This project has been moved trom NRE Wash-
g ture has been desipned and butlt tor supporting ington. to the Naval Academy Hyvdrolab facility tor
' transducers. Preasion radio trequency amplitiers have convenience and tor practicality.
-
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Ultrasonic Particle Detection in Fluid Systems

IESEARC TR ASSOCTATE PROVESSOR DAVID AL NORDIING
Sronsorc: DY WV T 0o NAVAL SHIFRESEARCEAND PEVETOPESN T CENTER. ANNAPOL S LABORATORY

This is an on-goimg project that s intended toin-
vestigate the use ot ultrasonics tor the detection ot
particles (10-100 microny in Huid svstems. The tluid
svstems considered are hvdraulic oil - Tubricating oil.
and water. The objectives are to give early warning of
wear or imminent breakdown in hvdraulic or
lJubricating svstems, as well as pollution abatement.
The method of investigation invalves an on-line

transducer emitting ultrasonic high trequency pulses

The results ot the experiments are positive at pros-
ent: however, the data as collected <o tar have not
been shown to lead to size and distnibution of size
quantitatively. [t is anticipated through the proper ex-
perimental design that this information and more can
be obtained.

Laser Damage Effects

RESEARCHER: PROFESSOR CHARFES W, RECTOR
SPONSOR: NAVAL RESFARCH LARORATORY

The researcher incorporated a keved bibliography on
the general topic of laser ettects into a computer data
base in such a tashion as to be able to access it via

logwords, titles. authors, ete. He served as a consul-
tant on spedial projects in the tield to the project
manager.

Stressed-Induced Magnetization

RESFARCHER: PROFESSOR CARL S, SCHNFIDER
SPONSOR: AIIRALTY UNDERWATFR WEAPONS ESTABLSHMENT (AUWE PORTEAND, DORSET, ENGYAND

The Academic Year 1982-1083 was spent at AUWE as
Visiting Rescarch Fellow pursuing research on

magnetoelastic modelling and studving application of
the non-uniavial stress ettect theory to rare carths.

Study of Defects in III-V Semiconductors

RESEFARCHIR: PROFESSOR ROBERT N. SHETBY
SPONSOR: NAVAL RESFARCH LABORATORY

Studies of native and radiation-induced detears in -V
semiconductors with R Magno were continued at the
Naval Research Laboratory. Measurements on the
conduction properties of MBE GaAs and MBE

GaAs —GaATAS modulation doped and hetero-
junction devices were begun.

There was also a continuation of work on radiation-
induced upsets o Josephson Tunction devices,

Nonlinear Optics

RESEARCHER: ASSOCIATE PROFESSOR TAWRIENCE T TANKERSHEY
SPONSOR: NAVAT RESTARCHT TABORATORY

Work continued at Naval Rescarch Taboratory (INRL on
the development of o tunable vacoum ubltraviolot ATV
li):h! source for spectroscopic studies. The sources were
driven by radiation trom rare-vas halide lasers. This
pump radiation was harmonicallh converted to the VUV
by nonlinear interactions in a noble yas, Duaring: the tall
the researcher achieved the tirst conversion of o Nek
laser to the third harmonic, This resalt was reported at
the Fake Tahoe Topical Meeting: on Eximer Lasers: An

evimer-pumped dve laser was constructed tor use on tre-
quency ming: experiments to develop a broadiy tunable
VUV source. Several other picces of apparatus mcduding
a phase matching chamberan absorption celland an
onization detectorn were fabnicated. The new equipment
1= used to study the role ot the seon dimer in limiting: the
conversion cticienaes of non-lincar processes in the
VUV This research eftort s expected to contmue tor

soveral vears
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The Determination of Individual Colors and Magnitudes
of Eclipsing Binary Systems

RESEARCHER: MIDSHIPNAN T C ROBERT M. CANIBET
ADVISER: PROFESSOR GRAHAM DL GUTSCHE
SPONSOR: TRIDENT SCHOUAR PROGRAM

Binary Star systems (two stars gravitationally bound
to each other) have long held a position ot importance
to astronomers, since their pronounced interactions
reveal much about the component stars’ nature and
tunctioning. This study determined the color and
magnitude ot individual stars ot such systems, which
will in turn give intormation concerning the stars” sur-
tface temperature, luminosity, and position on its
evolutionary path. Observations were made with the

U. S. Naval Academy sixteen-inch telescope, outtitted
with a photoelectric photometer and tilter system. The
preliminary data <o obtained was then reduced to cor-
rect tor interstellar absorption, instrumental idiosyn-
cracies, etc. so as to contorm to a standard svstem of
colors. Analvsis was then made to correlate the tvpe
of binary system observed with its position on the
evolutionary track,

Propeller Cavitation Noise Study

RESEARCHEFR: MIDSHIPMAN 1 C DaNier N. DIxoN
ADVISER: VISITING RESFARCH PROFESSOR ROBFRT L. JENNEFTTF
SPONSOR: TRIDENT SCHOUAR PROGRAM

To gain an understanding of ambient noise in the
oceans today, the characteristics of merchant vessel
acoustic spectra must be determined. The major
source of acoustic intensity emanating trom a mer-
chant vessel is the propeller noise. Data was gathered
trom a stationary cavitating vessel to determine
exactly how much ot the tar-tield spectra was pro-

peller dominated. Digital signal processing techniques
along with the coherence tunction were applicd to the
gathered data to climinate problems such as propaga-
tion delay and shallow water etfects. The coherence
tunction displaved unexpected results concerning the
dominant «ource of merchant vessel source levels,

Optical Excitation of Trapping States
in Fe Doped INP

RESFARCHER: NTUDSHIPAMAN T C JOUN 13 GlEssNER
ADVISER: PROFESSOR ROBERT N SHELBY
SPONSOR: TRIDENT SCHOTAR PROCRANT

The knowledge that detect states attect the pertormance
and speed of semiconductors is well known. Detect and
trapping states are categorized according to their sex
thole or clectron trap), energy in the sap, and capture
cross-sections, The Deep Level Transient Spectroscopy
(OLTS) technique that is usetul tor clectrical pulsing
becomes increasingly protitable using optical pulsing. The
optical pulsing was accomphished using a simple. but etti-
cient, intrared light emitting diode (8 ED The TED had
the tortunate property that with the decreasing
temperature, the average enersv output of the TED
staved about equal to the bandgap tor the T semucon
ductor Inl”, Because ot these tortuitous tindings, the
rescarcher concentrated on Fe-doped Inl> using LED ox

citation, These particular <amples are bong studied by
Naval Rescarch Laboratory ©NRTin connection with
lasing that results trom Fe tranations. Models tor hoth
the p 4o junction and Fe transition were set up to hedp
explain expenimental results obtained . A coupled state
that could be refated 1o be 2 300 Fe o 2 hole cmisaon
was tound to have an enereny of 24y on the noside of
the metal-p t recitving unction T result proposed incthe
capactanceunction model s Anothor eneay related 1o
the Fe+ 2 to Fe ot 3 clectton emission was tound magrec-
ment with the model ¢ 8070va Traps <tates related to
detedt< inherent in the growth o In? were also toend
Manv ot the states seen by guthors recently could be oy
plained by the energy data i these expenmients
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PHYSICS

A Course in Modern Physics Presented on the Terak
Microcomputer

RESFARCHER: PROFESSORS BITHIE 1. GRAHAM AND GRAHAM D). GUisd i
SPONSOR: INSTRUCTIONAL DEVEFOPMENT PROGRAM

An entire course in Modern Physics is being . Ten computer generated graphics presentations

developed so that it can pretty much stand alone on ot some of the concepts of modern phyaics

the Terak Microcomputer, The course is divided into which can be enhanced by computer graphics

siv segments, and the instructional media being and student interactions.

prepared include: d. A traditional text in Modern Physics will also

a.  Forty to titty halt-hour classroom type video be used in the course.

tapes covering the concepts studied in Modern Once the course is tully developed, it is planned
Physics. The Terak screen can be used to that one instructor can manage tour to six sections of
show the tapes, and the computer will control SIP301, Modern Physics, including personal extra in-
the tapes as they are being used. struction if it is required.

b.  Twelve computer-generated and managed
problem sets (two tor cach segment),
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A (1 + D-dimensional model with two ditterent sine-

- gordon tields coupled by a perturbing term was con- iteration scheme tor the constraction of this salotion

-.i sidered. Besides the usual sine-Gordon solitons. which For a tvpical interaction the lowest order perturbation

- also occur in the absence ot coupling. the existence ot and energy shitt was analvtically - alouleted The
a ‘diagonal’ solution using the implicit tunction techmigues developed here are made ot o broad class
b theorem tor Banach spaces atter projecting out the ot soliton problems bevond the model considered
L ‘translation mode’ (Lyapunov-Schmidt method) was

*
B U
el oy
.\: F. ld . IL B . 7 LU
Quantum Fields in a ‘Lorentz Basis T
-n‘.‘ . . i B :
o RESEARCHER: ASSISTANT PROFESSOR ACHIN WL WDV AN ]

A basis in the representation space of the irredudible
“ unitary representations ot the homogeneous Lorents
group ("Lorents basis) and its relations to the com-
monly used representation of the inhomogencous
Lorentz group are explained. Quantum tields ot any
-~ spin are expanded in terms ot the (spinor) coetticients

a
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Soliton Dynamics By A Convergent Iteration Scheme

.- RESEARCHER: ASSISTANT PROFESSOR ATV W W e

T TR WV TSI TR Ve Padh Al Rl Sl Al i St

established The mmphant tuncion theores o

relating these two bases: their transtormation proper-
ties under Lorents trandtormations. T, Coand T are
ziven. The corredt spin-statics relations are tound
trom tanti-' commutators ot the ticld components

The relation between co- and contravariant ticld com-

ponents vields a Dirac equation tor any spin.
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PHY STOS

esearch Course Projects

Computer Voice Analysis

RESEARCHER: MNUDSHINAN T C NMiciiart DL Borin
ADVISER: PROFESSOR SAMUFL AL F1ber

The purpose ot the project was to develop a computer
svstem tor analysis of the human voice. The speditic
objectives were to Hind and study characteristics that
allow both word recognition and speaker identitica-
tion. It was planned to use the Acoustics Laboratory
PDP8 1 computer and an SC-01 speech synthesizer. as
well as the Naval Academy Time Sharing tacility.

A Multi-Channel Astronomical Photometer

RESEARCHER: MIDSHIPMAN T C Kayrr D) CAaRk
ADVISER: PROFESSOR - GRAHANM D GL st

It is advantageous 1o be able to do photometric
studies of a star in several spectral bands
simultancously rather than sequentially <o as to
climinate anyv changes in the atmosphere and other
secing conditions trom attecting the results, To ac-
complish thie, a detector has been designed to tit into
the tocal plane of the UL S) Naval Academy Meinel
astronomical spectrograph to provide three-channel

Design of an On-Board Computer System for the
Tris Experiment

REsEARCHER: NIDSHIMAN T CoA koSN T Gray,
ADVISER: ASSISTANT PROFESso FRANCIS DY CORRETE

[his project was pertormed in support ot the UL S,
Naval Academy National Rescarch Laboratory space-
shuttle experiment TRIS (Trapped Tons in Spacer. [is
objective was to explore design possibilities for an on
poard microprocessor cantroller tor the experiment
[he TRIS pavload will contam a motor-driven
rotating. tive-sided  cvhinder on which <tacks ot
plastic track detector will be mounted in order to
record the impact of eneraetic heavy ons, A
mucroprocessor = needed to control the totation o
thi ovhinder so that ditterent stacks can be exposed
durmy ditterent portions ob the spacecratt < orbat
Ade bit single board mucrocomputer
1000 TOIND was chosen tor this desen progect

because e compact and retatively casy taamertac

Digital analveis was pertormed on the eleven basic
vowel sounds to tind a means of achieving continuous
phoneme recognition. Bath time and trequency
representation were explored. A successtul realtime
technique was developed, based on a logarithmic

displav ot cach phoneme in trequency space.

operation. By choice of the spectral region to be
observed, the detector can then provide standard U-B-
Vo, B-VARD or V-RAI magnitude measurements. The
detectors are Siphotodiodes, coupled to alumintzed,
parabolic light pipes. A prototype instrument has been
constructed and <ome preliminary: measurements have
been made, suggesting a tew moditications that <hould
be made betore proceeding turther,

and hecause considerable expertise in s use exists at
the Naval Academy. Durimg: the course of the progedt
several machine-langtage programs were wntten to
cnable the computer to sense the carrent position ot
the avlinder and control i~ rotation o the deared
position via a parallel O port and relay dvvers A
simple shatt encodor and drver ciroant were bult and
testeds The project was onlv o partial success becanise
althoush the provrams apparentlv pertormed as i
tended hardoare mtertacme problems prevented the
maotor driver trom working rehably

Friture etterts on this proect should imdlade the
development of inproved mtertace arcatey as awell as
the decdopment of abach loud lanesage capalahne that

wotld permit sottecare desien e proceed more sapid iy
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Structural Analysis of the Tris Payload

RESEARCHER: MIDSHIPMAN 20 C CHarres W NMakTING IR
ADVISERD ASSISTANT PROFESSOR FRANCES DL Conien

This project was pertormed in support of the UL S,
Naval Academy National Research Laboratory space-
shuttle experiment, TRIS (Trapped lons in Space). Tis
objective was to pertorm a computer-assisted struc-
tural analysis of a portion ot the pavload, using the
GIFTS (Graphics-oriented Interactive Finite-clement
Time Sharing) system on Naval Academy Time Shar-
ng.

Following the discovery o sottware errors in an
earlier ettort using GIFTS version 3.0o. the Computing
Center implemented GIFTS version 5.07, an improved
version of the system. This version was pronounced
up-and-running early in the semester. Attempting to
model the TRIS cannister lid, a circular plate with a

thin plastic window supported by o wnd steciure soon
revealed numerous Haws in the sestem, Intact 1t was
discovered that this TRIS analvas was the fimd test run
of the new system. By the end of the semester the lid
had been successtully madelled . but the system modules
necessary for the structural analvsis were not vet run
ning properlv. A less sophisticated Band analusis of the
cannister Hd was then pertormed. <o that construction
plans could proceed.

The Computing Center is attempting Lo solve the
problems assodiated with GIFTS 3.07. and as soon os
the modules are running properly, the analvsis will
continue. It i< hoped that the analvais can be com-
pleted by the end of the summer.

Magnitudes and Colors of Galaxies at High Redshift

RESFARCHER: NIDSHIPVIAN T C PAUT SHANKLAND
ADVISER: ASSISTANT PROFESSOR CL ELISE ATBIRI

The goal of this project was to develop a computer
code to predict the magnitudes and colors that well-
studied nearby walaxies of known morphological tvpe
would exhibit at increasing redshitt. Such intormation
is necessary Lo investizate both galaxy evolution and
various cosmological models. The project consisted ot
three phases:

First. a detailed backpround study was made ot the

measurement of magnitudes and colors and the
distribution and evolution ot stars in the spheroidal
and disk compaonents of our own palaxy. The second.
and primary. phase was the development and testing,
of a computer code to calculate the "K-corredtion™,
the magnitude ditterence between a redshitted and a
non-redshitted the distribution when observed
through a tixed spoctral interval Fora given tHux

distribution. the "K-correction” is computed i cach of
tour bindpasses tultraviolet, blue, visible, redi tor a
walaxy “placed” al redshitts increasing in increments of
0.1 trom 0.0 to 3.0. The tinal phase ob this projeat
then involves the application ot the program to near-
by palavies. New high-resolution tor ultraviolet tus
distributions trom the International Ultraviofet Fx-
plorer satellite were obtained tor several valaxies and
digitized to produce inttial data tiles. and o literature
search was conducted to select the most usetal
wavelength sensitivity tunction tor cach bandpass

The k-corrections have been computed successtully 1o
test data and the rescarcher plans to extend this studs
to numerous galavies of varving tvpe durmye the sume
mer ot JO83.

Reconditioning of a 400-keV Van De Graaff Accelerator

REstarere: NUDsiegas 2
ADVETRD ASSISTANT PROESsOR Frasos Y ol

The poal of this project was to recondition o 300-keV
Van de Graatt accelerator obtamed throush excess
property channels and mtended tor eventual use in
several courses and in midshipman taculiy research
Prior to the beginming: of this project. most ot the
damaged components ot the accelerator had been
repaired or replaced ) and awaited testing, some Tine
tinich work, and assemblyv, Fttorts in this project con

centrated on the vacuum and highovoltaye svstems of

the accelerator

IDASS ARSI RN RN

[he vacuum svstermy ahich conased o an ail dit

fusion pump rotary mechamical pump and several
valves and satees was assomibned Jeak tested anid
cventuallv made tocoperate properh producime an
ultimate vacuuy i the ranec 4 - 10 Ton

“ustem consasted of o 20RV D

~upply o an msulatme moving el whaek canries

The hich vol

Charee tothe huech voltage termunal of the accelorato:
anansulated columm which supports the termimal and

an evacuated acceleratime tabe throue o whiob the
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beam particles pass. The entire svstem s enclosed ina
pressure vessel containing N, and CO, gas at 100 psi
to minimize sparking. As part of this project. the
20-kV supply was rebuilt, the column and terminal
were ceaned and polished to reduce corona discharge,
and the system was assembled. The voltage on the ter-
minal i~ determined by measuring the current passing
through a calibrated resistor string, and the values ot

187

these resistors were measured usimg a <pecial tistaie
that was designed and built tor the purpose Onee i
svstem was completed . termimal voltazes o escess
575 KV were obtained,

This project condluded with the successtul opera-
tion ot the vacuum and high-voltage <vstems, Adds-
tional work is needed on the 1on-beam-torming,
systems betore the accelerator is tully operational,

*
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PHYSICOS

Publications

ALBERT, C. Elise. Assistant Protessor, co-author,
“Some Properties of the Centers of cD Galaxies,”
Publications of the Astronomical Society of the
Pacific, 94 (December 1982), 887-890.

Large-scale images ot the cores of supergiant galaxies,
obtained with the Yerkes Observatory 1 meter t 19
telescope, have been compared with those of
associated giant galaxies in terms of apparent central
surface brightness and the frequency of close compan-
ions. These observations are of interest tor constrain-
ing models for the origin and evolution ot ¢D galaxies.

ALBERT, C. Elise, Assistant Protessor, co-auther,
“On the Distribution of Interstellar Gas in the Galactic
Halo,” The Astrophysical Journal, 263 (December 15,
1982), 690-695.

New and existing observations of 21-cm emission lines
toward 10 distant, high-latitude OB stars are com-
bined with existing observations of interstellar L ab-
sorption lines, in order to determine the ratio, N“/N,,,
of the two different column densities of HI. This ratio,
which is related to the fraction of the cool, neutral gas
in the halo that lies beyond each star, decreases
smoothly to about unity with increasing distance from
the galactic plane. The column density of neutral gas
beyond about 1 kiloparsec can be as much as one-
third of the total above the plane, but only relatively
small amounts of such gas lie more than 2 kilparsecs
from the plane. The distances to, and the possible
birthplaces of, these population [ stars in the halo are
discussed.

BRILL, Donald W., Professor, co-author, “Acoustic
Spectroscopy,” Journal of Acoustical Socicty of
America, (September 1982), 1067-1069.

An acoustic target may be characterized by the fre-
quency spectrum of its eigenvibrations as to size,
shape, and composition. Resonance etfects corres-
ponding to acoustic excitation ot the eigenvibrations,
which are contained in the backscattered echoes from
the target, can be used for target identification pur-
poses. We here study the dependence of the resonance
spectra of tuid targets in vacuo (or in a tenuous am-

bient tluid) on target shape, in order to illustrate this
approach, presenting the eigentrequency spectra in the
form ot “level schemes™ as in atomic spectroscopy,
and hereby introducing the concept of “acoustic spec-
troscopy.”

CORRELL_,_‘Francis D.. Assistant Protessor, co-author,
“The *He(d, ap)n Reaction at 12 and 17 MeV,"”
Nuclear Physics, A397 (1983), 205-224.

The cross section and analyzing powers A, A... and
A., for the reaction *He(d, apin are studied with
kinematically complete measurements at incident
energies of 12 and 17 MeV. Spectral teatures due to
final-state interactions and quasifree scattering are
measured. A three-body maodel of the Faddeev tvpe
gives a satisfactory tit to the cross-section and A,
data, but it fails to fit adequately the tensor analvzing-
power data. The tensor analvzing powers in the
breakup process should be sensitive to the input two-
body force, and that sensitivity seems to be somewhat
greater near the three-body 1+ resonance.

CORRELL, Francis D., Assistant Professor, co-author,
“Special Features of the Alpha-Induced Deuteron
Breakup,” IEEE Transactions on Nuclear Science,
NS-30(1983), 1146-1148.

The alpha-induced deuteron breakup reactions have
been of interest since the nucleon-induced deuteron
breakup problem was addressed with tractable and
predictive models based on the Faddeev formalism and
with appropriate nucleon-nucleon torces. This paper
discusses a few special features ot the alpha-induced
deuteron breakup reactions. Specitically, pointed out
are the importance of the n-p tensor torce in the
predictions of the three-body model that fit the tensor
analyzing powers better and the concomitant
deterioration of the tit to the vector analvzing power
caused by the inclusion of the tensor torce. It is sug-
gested that there exists evidence for the 'SO n-p in-
teraction, which isospin forbidden. in both the cross
section and spin observables data. Finally, certain
characteristics of the p«v quasitree-scattering and n-n
final-state-interaction processes are discussed.
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PHYSICS

CORRELL, Francis D., Assistant Protessor, co-author,
“Elastic Scattering of Polarized Tritons from A =
26-28 Nuclei at 17 MeV.” Phusical Review, C26
(1982}, 369-378.

Diiterential cross sections and analyzing powers for
elastic scattering ot 17-MeV polarized tritons from
Mg, *'Al, and #*Si were measured in the angular
range 20 to 160 . Signiticant target dependence of the
analyzing power was observed. and reaction
mechanisms other than shape-elastic scattering appear
to contribute at large scattering angles. An optical-
model analysis of these data was carried out to deter-
mine potential parameters that fit both observables
simultaneously. The central potentials are reasonably
well detined by the data, but strong absorption limits
the ability to determine reliably the parameters of the
spin-orbit potential; at the present low triton energy,
the scattering appears to be sensitive predominantly to
the spin-orbit strength in the outer surface region of
the nucleus.

CORRELL, Francis D., Assistant Professor, co-author,
“The Interaction of Polarized Tritons with 25"
Nuclear Physics, A388 (1982), 542-562.

Cross sections and analyzing powers have been
measured for the elastic and inelastic scattering of
tritons from **S, along with the **S(t, «)*'p reaction
data, using the 17 MeV polarized triton beam
available at the Los Alamos National Laboratory. An
optical model analysis of the elastic scattering data has
yielded a spin-orbit potential with an unconventional
geometry. The inelastic analyzing powers have shown
a requirement for including the deformation of the
spin-orbit potential in the coupling potential form fac-
tor. The (t, «) reaction data have been analyzed using
the zero-range DWBA. Certain features of this reac-
tion data which could not be described by the DWBA
are well predicted when the analysis is extended to in-
clude explicitly the inelastic couplings and two-step
processes through a CCBA calculation.

ELDER. Samuel A., Professor, co-author,
“Mechanisms of Flow-Excited Cavity Tones at Low

Mach Number.” Journal of the Acoustical Socicty of
America, 72 (August 1982), 532-549,

Cavity tone spectra have been investigated as a tunc-
tion of wind speed in a low noise wind tunnel, at
Mach numbers below 0.2. The cavity, a cylindrical
closed pipe with a rectangular slot tor a mouth open-
ing, was tlush mounted in the side ot a tlat plate,
30-in. downstream ot the leading edge. Both laminar
and (tripped) turbulent boundary laver tluctuations,
acoustic background noise, sheartone teedback cou-
pling, and cavity resonant teedback coupling are
quantitatively sorted out on the basis of theoretical
models. A theory ot laminar pipetones, complement-
ing an earlier model of turbulent pipetones, is used as
a basis tor explaining sheartone pipetone interaction.
An empirical correction curve is introduced to take in- w
to account the slowing ot wave speed in thick shear
layers.

ELDER, Samuel A., Protessor, and Bruce JOHNSON,
Professor (Naval Systems Engineering), “Towed-Model
Apparatus for Investigating Underwater Cavity
Tones” Journal of the Acoustical Socicty of America,
72 (April 1983), SSeé.

The problem of steady tones generated by flow over a
rectangular cavity in a flat plate with a sharp leading
edge has been studied previously in air, utilizing a
low-noise wind tunnel. Three tone mechanisms
already identified are cavity resonance teedback, edge-
force feedback, and cavity turbulence response, the
resonance effect being predominant in air. To isolate
edge-force effects, new studies are being done under-
water where cavity resonance is less pronounced. The
towed model system was chosen over the continuous
water tunnel, on account ot large background noise
associated with the latter. Fiberglass model is
fabricated into thin fairwater structure designed tor
good towing stability. Though possessing <light con-
vex curvature, the vertical tairwater approximates a
flat plate with 9 angle of attack. Cavity instrumenta-
tion includes fixed hydrophone tor sound detection
and motor-driven hot tilm probe tor velodity protile
surveys. Preliminary results are compared with
similarity predictions trom air data.
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PHYSICS

FONTANELLA, John J.. Associate Professor, and
Mary C. WINTERSGILL, Assistant Professor, “Com-
puter Modelling of Simple Point Defects in Rare-earth
Doped Alkaline Earth Fluorides,” Journal of Physics
C: Solid State Physics, 15 (1982), 3441-3453.

The results of a package of FORTRAN computer pro-
grams for modelling defects in ionic crystals and for
fitting experimental data are described. The fundamen-
tal concept of the defect simulation is similar to
HADES except that the minimization procedure is dif-
ferent since the package is designed to run on small
computers. As an example of the use of this package,
the relative stabilities of NN and NNN complexes for
various rare earths, lanthanum and yttrium are con-
sidered. First, the data-filling routine was used to
analyze relaxation data for NN and NNN complexes
in rare-earth-doped strontium Huoride. The ex-
perimental results for strontium fluoride were then
used in conjunction with the defect-simulation pro-
gram to determine potentials for all of the rare earths,
yttrium and lanthanum. Those rare-earth potentials
were then used in the simulation of calcium fluoride
and show that the NNN complex should not be obser-
vable except for possibly the smallest rare earths. This
implies that the B site of Wright and co-workers or
the RII relaxation requires another explanation. Also,
the potentials were used in the simulation of barium
fluoride, showing that the NN complex should be
observable only for the largest rare earths or lan-
thanum. Next, the enthalpy for NN— NN reorientation
via the interstitialcy mechanism was calculated for
rare earths in calcium and strontium fluoride. In
general, the calculated reorientation enthalpies are
larger than the experimental values. However, the
variation of the enthalpy with the size of the rare
earth is in reasonable agreement with experiment.
Finally, the variation of the calculated enthalpy with
pressure is found to be in excellent agreement with ex-
periment.

FONTANELLA, John J., Associate Professor, and
Mary C. WINTERSGILL, Assistant Professor. “Dielec-
tric Spectroscopy in Rare Earth Doped Lead Fluoride,”
Solid State Chemistry, 1982, Eds. R. Metselaar,
H.J.M. Heijligers and J. Schoonman, Amsterdam:
Elsevier Scientitic Publishing Co., 1983.

Audio frequency complex impedance measurements
have been performed over the temperature range
5.5-380K for lead fluoride doped with nine difterent

rare earths, vttrium and lanthanum. A single relaxa-
tion is found tor rare earths larger than gadolinium.
That relaxation is tentatively assigned to jumps of a
nearest neighbor interstitial Huorine charge compen-
sator between equivalent sites. However, the activa-
tion enthalpy depends strongly upon the nature ot the
rare earth in contrast to the alkaline carth Huorides.

For rare earths smaller than gadolinium. the diclec-
tric spectrum is quite complex with up to eight relaxa-
tions being observed. The relaxations are attributed to
both simple sites and clusters on the basis of the
dependence of peak heights on the dopant concentra-
tion. The spectra showed marked ditterences trom
those observed in the alkaline earth fluorides.

FONTANELLA, John |., Associate Protessor, and
Mary C. WINTERSGILL, Assistant Professor, “Elec-
trical Properties of the Fast lon Conductor Lanthanum
Dluoride,” Journal of Physics C: Solid State Physics
15 (1982), 7215-7228.

Audio-frequency complex impedance measurements
have been performed on pure and alkaline carth
doped lanthanum trifluoride at zero pressure over the
temperature range 5.5-310K and at pressures up to 0.3
GPa in the vicinity of room temperature. Studies have
been made both parallel and perpendicular to the op-
tical axis. The real part of the dielectric constant is
found to be given by a¢’ = 12.6 and ¢/ = 14.4 and
both components increase slightly with temperature.

Also, for the calcium-doped material, four relaxa-
tions have been observed. The activation enthalpy tor
the principal relaxation is close to that tor the motion
of free vacancies and thus is attributable to the
reorientation of a bound vacancy. In addition, the
anisotropy ratio for the relaxation is tound to be A A
= 1.8, which is opposite to the anisotropy observed
tor DC conductivity. An explanation of the
anisotropy ratio is discussed. The remaining relaxa-
tions are tentatively attributed to other jumps ot
bound vacancies.

Finally, the pressure-dependent conductivity has
been measured in the association region, viclding an
activation volume of about 2.4 cm™ mol™'. The value
parallel to the optical axis is slightly larger than that
perpendicular to the optical axis. In addition. the ther-
mal expansion coetticient of the activation volume is
tound to be negative. The value ot 2.4 em® mol? is in-
terpreted to be the activation volume tor the motion
ot vacancies.
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FONTANELLA, John J., Associate Professor, and
Mary C. WINTERSGILL, Assistant Professor, “The
Effect of Pressure on the lonic Conductivity in PEO-
LiC10,,” 1982 Annual Report of the Conference on
Electrical Insulation and Dielectric Phenomena, New
York: IEEE Publishing, pp. 134-139.

Audio frequency complex impedance measurements
have been performed at zero pressure from 5.5-380K
and at pressures up to 0.2 GPa at 320K tor various
samples of PEO-LiC10. Four different regions are
observed in the imaginary part of the dielectric con-
stants including electrode effects, DC conductivity,
and relaxations. An activation volume is calculated
from the effect of pressure on the DC conductivity.
The activation volume is in good agreement with the
predication of a dynamical diffusion model. Both the
present results for lithium motion and previous work

vk

1

N mvm‘
Y

]

for sodium motion are consistent with an intrahelical
jumping process.

MORGAN, Bruce H., Associate Protessor, “Polariza-
tion Effects with Pendulums.” The Physics Teacher, 20
(November 1982), 541-542.

This note describes a lecture demonstration apparatus
which employs twoe pendulums attached to threads
which cross orthogonally over the stage ot an
overhead projector where they are bonded together
with a drop of glue. The other end of each string is
attached to a light spring which is in turn attached to
a fixed support. The purpose is to demonstrate effects
observed with polarized light, including circular and
elliptical polarization, as traced on the viewing screen
by the moving dot-like projection of the drop of glue.
Many citations describing earlier ways of pertorming
similar demonstrations are given.
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v :: ALBERT, C. Elise, Assistant Professor, “Neutral In- exide) Complexed with Alkali Metal Salts,” 1983
A terstellar Gas in the Lower Galactic Halo,” American March Meeting ot the American Physical Society, Los
~ Astronomical Society, Boston, Massachusetts, 10 Angeles, 21-25 March 1983.
January 1983.
T FONTANELLA, John I., Associate Protessor, Mary C. Co
-;':‘ ALBERT, C. Elise, Assistant Professor, “Neutral In- WINTERSGILL, Assistant Protessor, and Peter ] Y
X terstellar Gv in the Galactic Halo,” Washington WELCHER, Assistant Protessor, "Computer Modelling »’:
':-: Neighborhood Astronomers’ Meeting, College Park, of Activation Enthalpies in Strontium Fluoride,” 1983 : :
- Maryland, 15 March 1983. March Meeting ot the American Physical Society, Los
Angeles, 21-25 March 1083,
:.‘ BRILL, Donald W., Professor, co-author, “Sonar
"\i Target-ldentification by Mean of an Acoustic Spec- FONTANELLA., Tohn ]., Associate Protessor, and
N troscopy Scheme,” Oceans’ 82 Conference and Exhibi- Mary C. WINTERSGILL, Assistant Protessor, “Elec-
'\‘ tion, Washington, D.C., 21 September 1982. trical Relaxation in PEO Complexed with Calcium and
» Barium Thiocyanate,” 1983 March Mecting of the
a4 American Physical Society, Los Angeles, 21-25 March
<l ELDER, Samuel A., Professor, and Bruce JOHNSON, 1983.
: Professor (Naval Systems Engineering), “Towed-Model
Y Apparatus for Investigating Underwater Cavity
.‘~:: Tones,” Meeting of the Acoustical Society of America, FONTANELLA, John I.. Associate Professor, and
Y Cincinnati, Ohio, 12 May 1983. Mary C. WINTERSGILL, Assistant Protessor, et al,
v “Radiation Induced Electrical Relaxation in Rare Earth
: Doped Calcium Fluoride,” Radiation Ettects in
b FONTANELLA, John J., Associate Protessor, and Insulators-1983, Albuquerque, New Mexico, 30 May-3
> Mary C. WINTERSGILL, Assistant Professor, co- June 1983.
-:: authors, “Electrical Relaxation in Rare Doped Cubic
X Lead Fluoride,” Fourth Europhysical Topical Con-
X ference on Lattice Defects in lonic Crystals, Dublin, GRAHAM, Billic 1., Protessor, “Applications of Solar
Ireland, 30 August-3 September 1982. Energy to Continuous Belt Dehydration,” Distributed
i Solar Energy Collector Summary Conterence, Albu-
':'. querque, New Mexico, 17 March 1983.
}‘. FONTANELLA, John J., Associate Professor, and
R Mary C. WINTERSCGILL, Assistant Protessor, “The
‘n Effect of Pressure on the lonic Conductivity in PEO- TANKERSLEY, Lawrence L., Assodiate Professor, co-
3" LiC10,,” Conference on Electrical Insulation and author, “Third-Harmonic Conversion of XeF Laser
Bielectric Phenomena, Buck Hill Falls, Pennsylvania, Radiation,” Winter ‘83 Topical Meeting on Eximer
17-21 October 1982. Lasers, Lake Tahoe, Nevada, 10 January 1983,

FONTANELLA, John ]., Associate Professor, and
Mary C. WINTERSGILL, Assistant Professor, “Elec-
trical Relaxation in PEO-complexed with Lithium and
Sodium Perchlorate,” 1983 March Meeting of the
American Physics Society, Los Angeles, 21-25 March

WEIDEMANN. Achim W., A«sistant Protessor, “A
Convergent Iteration Scheme for Soliton Dynamics.”
Meeting of the Division of Particles and Fields,
American Physical Society, University of Marvland.
College Park, Marvland. 28 October 1082.

1983.

Sl @)

WINTERSGILL, Mary C.. Assistant Professor, “lon
Implantation in Polymers,” Radiation Etfect in
Insulators-1983, Albuguerque, New Mexico, 30 Mav-3

Q5555

FONTANELLA, John ]., Associate Professor, and
Mary C. WINTERSGILL, Assistant Professor, “Effect

of Pressure on Electrical Conductivity in Poly(ethylene June 1983.
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COMMANDER JULIUS B. DELL, USN
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embers of the Leadership and
Law Department conduct ap-

o plied research in support of in-
ey stitutional objectives. In the s
CAS . . . . "
e main, this research is directed
SRy toward midshipmen professional development. It o~
S also supports program development and valida- o
\ 2 tion in areas such as the integration of women and
o officer career development. )~
2y 2
-\‘-. o
‘\i‘ ..‘
' ::.:1 :.‘
‘o -
NN >
g -~
‘'~ .
LY .
- Y h)
Y N
v, N
) -
.’.' 1 >
< _
A -
..J'. d "_n
oY -
o o ~ A

3

\ _.\I-. :
JOURA *
S0 .
."\"‘, .:s
o N .
o X
.‘-’-, .I
s
:\'_'J .~
- :
..".'3 R
e
e o
:"3 ‘A
L0 -
of f_
o 195 .
4 - - . -
e, o
S B
SR e e e oae e et a T e ate At gt At BT ST RS
. e T A Tt e L et e T e S o T e A e T e e e e e e e e e e
N Sy IR I N AT AN G AN " ~o .\1.. AN A3 -_ > RSN ‘\.\..\ X% S, .\.:\-. .




e
iy

e,
oy

'I

.

.
¢

Cot Lot ot adl 28
0 e,
e

B

18

LEADERSHIP

AR Sk S AL A R A I Sl S TP RS RV

AND LAW

Independent Research

Algorithmic Thinking for the Undergraduate

RESEARCHER: ASSOCIATE PROFESSOR PATRICK R. HARRISON

This research uses PASCAL structures to build
algorithms for structuring technical problems to pro-
duce more efficient learning. The initial research is
aimed at the non-technical major. Complexity analysis
is used to evaluate these algorithms. The assumption
is made that the complexity of a problem includes

both inherent complexity and complexity as a tunction
of the algorithm the student uses to structure it. By
reducing complexity in the later case, more etticient
learning can be promoted. The research has implica-
tions for a variety of educational and engineering
applications.

Improving Midshipman Academic Performance

RESEARCHER: ASSOCIATE PROFESSOR KAREL MONTOR, LIEUTENANT COMMANDERS , USN, CHARLES OLSEN,
J. E. SMiTH; LIEUTENANTS, USN, JACK DALRYMPLE, WALTER EASTON, THOMAS HUTCHINSON, MICHAEL O'DONNELL,
ROBERT PRODOEHL, JOHN H. WATTERS; AND CAPTAIN EDMUND EATON, USMC.

Approximately 160 Fourth Classmen and 75 Third
Classmen were selected to participate in a special pro-
gram to monitor their academic progress and involve
them in video and computer instruction along with of-
ficer counseling. Past expectations on these mid-
shipmen would have been that all would have gone to
the Academic Board. As a result of this program, only
15% of the plebes had to appear and 29% of the
youngsters. Of those that did not have to appear
before the Academic Board, 35 were told to increase

their QPR above 2.00 by 8 weeks or face discharge.
These 35 were given special counseling, and only five
had to go before the Board.

Of the 114 midshipmen who appeared before the
January 1983 Academic Board and were put in to the
monitor program only 22 had to return to the Board
in May 1983, for a percentage recall of 19%. Specific
statistics are as follows: 1983 1 of 11 = 9%; 1984 3 of
51 = 6%; 1985 5 of 16 = 31%: and 1986 13 of 36 =
19%.
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LEADERSHIP AND LAW

Publications

MONTOR, Karel, “Measuring Whether Effective
Communications Exists Within an Organization by
Evaluation of the Indicators of Good and Bad Com-
munications as they Affect Mission Accomplishment
and Morale,” The Connmunicator, 7(Summer 1982), 3.

A flow-chart was presented to provide stand-alone
procedures for unit and organizational commanders to
determine whether effective communications exist in
either their existing organization and/or in the com-
mand that they take over.
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Presentations

MONTOR,. Karel, Associate Protessor, et al., "A MONTOR, Karel, Associate Protessor, “Thoughts on
Myopia Avoidance Effort,” Fourth Annual Conterence Leadership and Success.” Annual Conterence ot the

ot the Engineering in Medicine and Biology Society, Chesapeake Regional Assodiation of Student Counsels,
Philadelphia, 20 September 1982, Pasadena, Marvland, 19 April 1083,

MONTOR, Karel, Associate Protessor, “Directions in
Social Science Research and Education within the
Defense Establishment,” 50th Military Operations
Research Society Symposium, Annapolis, 10 March
1983.
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uring the last year the Economics

Department has pursued initiatives

begun in the recent past to further

defense-related research. We are

investigating, with the help of the
Academic Dean'’s office and the Naval Academy
Alumni Association, the possibility of establishing
an institute for defense economics. Among the
purposes of the institute are fostering applied
research in defense economics by visiting teaching
and research faculty, hosting small workshops,
and sponsoring larger conferences. A concrete
step toward this last goal is a conference the Naval
Academy will co-sponsor in the fall of 1983 with
the office of the Assistant Secretary of Defense
(Manpower, Reserve Affairs, and Logistics) titled
“The All-Volunteer Force After a Decade:
Retrospect and Prospect.” This year we were for-
tunate to attract C. Duncan MacRae, an interna-
tionally known economist, whose specialties in-
clude international trade and finance as well as ur-
ban economics.

Desirous of making the most of our proximity
to Washington, D. C., two faculty members spent
the last year on leave of absence from the
Academy to serve in research/policy-making posi-
tions in the federal government. Associate Pro-
fessor Arthur Gibb worked at the Agency for In-
ternational Development while Assistant Pro-
fessor Thomas Zak was at the Federal Trade Com-
mission.

These activities of Department faculty
members, together with eight publications, three
sponsored research projects, and numerous
presentations during the last year, are evidence of
a high level of research activity which portends in-
creased scholarly activity in the years ahead.
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Sponsored Research

Conversion and Documentation of Annualized
Cost of Leaving Model

RESEARCHER: ASSOCIATE PROFESSOR WILLIAM R. BOWMAN
SPONSOR: NAVAL POSTGRADUATE SCHOOL. AND DEFENSE MANPOWER DATA CENTER

The researchers worked with the Naval Postgraduate

School on a project sponsored by DMDC. Researchers

were to validate all input data for the “Annualized
Cost of Leaving” Model and provide necessary infor-

mation to update data for future use. Another task
was an evaluation of the accuracy ot this model,
which has become the major retention model tor the
U. S. Navy.

Microeconomics Via “CAVE"

RESEARCHERS: ASSOCIATE PROFESSOR RAE JEAN B. GOODMAN AND CAPTAIN E. P. McLynman, USMC
SPONSOR: OFFICE OF THE ACADEMIC DEAN

Five CAVE programs were developed on the following

topics: 1. Supply, Demand and Market Equilibrium,
2. Elasticity, 3. Supply and Demand Models, 4. Pro-
duction Costs, and 5. Production and Revenue.
Completion of the topics listed above brings the
total number of CAVE programs to eleven. The
eleven programs were used in the Basic Economics
course by two instructors (4 sections) this past
academic year. One instructor used CAVE as a

substitute for lectures: the second to supplement
classroom instruction and for quizzing. The programs
also have been used during summer school sessions.
A study comparing users and non-users of the
CAVE programs concludes there is enhanced learning
for users of CAVE. The result of the study was
presented at the 1983 Small College Computing Sym-
posium in Northfield, Minnesota, in March 1983.

Socio-Economic Characteristics of Recruits and Potential
Recruits: Evidence from the National Longitudinal
Survey Youth Cohort 1979-1980

RESEARCHERS: PROFESSOR ROGER D. LITTLE AND ASSOCIATE PROFESSOR J. ERIC FREDLAND
SPONSOR: OFFICE OF NAVAL RESEARCH

The objective is to use the second wave of the Na-
tional Longitudinal Survey 1979 Youth Cohort to ex-
amine the socioeconomic characteristics of military
recruits and potential recruits in comparison to their
peers who have not joined the service and have ex-
pressed little interest in duing so. The work involves:

1. Identitying those too young to serve who have
expressed intentions to serve and comparing their
socioeconomic characteristics with those who have ex-
pressed no such intentions.

2. Attempting to develop statistical indicators ot
the likelihood that an individual will serve, based on
previous expressions of intention to serve.

3. Examining prior civilian labor market ex-
periences and schooling experiences of those who
joined the service in 1980 to ascertain motives for
joining the military.

The research methodology involves a variety of
multivariate statistical techniques. Work is in pro-
gress. It will be completed by about 1 Tuly 1983,
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The Economics of Robotics in Aircraft

1 L4 .
i Maintenance and Repair o
~ -
RESEARCHER: PROFESSOR CLAIR E. MORRIS s
LY . o ‘_
3N SPONSOR: DAVID W, TAYLOR NAVAL SHII» RESEARCH AND DEVELOPMENT CENTER, CARDEROCK ..
SN I
-..: This project, tunded tor the summer of 1982, was had to be appropriately suited to the nature ot the R
- directed toward developing a theoretical basis tor study- problem. An eight-page report documented the tvpe (S
ing the use of robotics in naval aircraft maintenance and ot analysis that could be used, the kind ot data need- -,
repair. The study identitied the scope of repair tasks that ed, and the bibliography ot methodological sources. R0
might possibly be performed by robots, and then Ultimately, an on-going cost ‘benetit study will pro- e
developed the kind of economic tools that could be used vide some insights into the teasibility ot adopting s
to make rational judgments, based on sound analysis. robotic technology tor this vital service activity. e
) The analytical economic tools that were suggested -
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Independent Research

The Incumbency Reinforcement Theory of
Advertising and Profitability

RESEARCHER: INSTRUCTOR GERALD BERG

The theory of the effect of advertising on the ing to reinforce past experience to engender brand
economy is often based on the consumer’s use of alter- loyalty. The theory is developed in some detail and
native information sources and the ability of advertis- tested empirically.

Economic Barriers to Lateral Entry: Phase 1l

RESEARCHER: ASSOCIATE PROFESSOR WILLIAM R, BOWMAN

The researcher worked as principal investigator from personnel in an all-volunteer force era. Econometric
September 1982 through January 1983 on a contract to models were developed for use in predicting retention
develop civilian opportunity wages for Navy enlisted rates for junior service personnel.

Industrial Transition of Displaced Workers

RESEARCHER: ASSOCIATE PROFESSOR WILLIAM R. BOWMAN

The researcher worked under contract to evaluate a evaluation questionnaire were devcloped under con-
job search program developed by investigations in tract to the Potomac Institute for Economic Research,
1981 for Crucible Steel Company. A proposal and December 1982 through January 1983.

Effect of the Tax Equity and Fiscal Responsibility Act
of 1982 on Savings and Loan Associations Tax Position

RESEARCHER: ASSOCIATE PROFESSOR RAE JEAN B. GOODMAN

The Tax Equity and Fiscal Responsibility Act of 1982 policy —mortgage interest tax credit—suggested by the
contained changes in the bad debt deduction for finan- President’'s Commission on Housing—is also included
cial institutions. This paper investigates the cffects of in the research.

the changes for savings and loan’s tax and income The method of investigating is primarily simulation
position for 1983 and 1984, using projections of in- of the effects relative to the current tax system. The
come, deposits, and mortgages provided by the fundamental assumption made is that 1983 and 1984
Federal Home Loan Bank Board. An alternative are “normal” years.
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Application of Nonmarket Valuation to Forest Planning
in the White Mountains National Forest

——

‘.‘
"y RESEARCHER: ASSOCIATE PROFESSOR F. REED JOHNSON
<y
XJ . , L. , .
- This research combines data on visitor travel to and optimal mix of market and nonmarket outputs tor the
[ . within the White Mountains National Forest in New forest.
™ Hampshire with physical-tacilities data, contlicting-use Data has been collected and edited. The bulk of the
data, and natural features to estimate the value of out- research will be done during the summer and consists
2 door recreation. These values will be integrated into primarily of demand modelling and regression estima-
[~ the existing torest planning process to determine the tion.
3
o
“: . . .
: Application of Nonmarket Valuation to
L4 » L3 L]
Marine Fishing in the Chesapeake Bay
:“ RESEARCHER: ASSOCIATE PROFESSOR F. REED JOHNSON
.
:: This research involves merging data from the 1979 estimate the effects of water quality variations on the .
< National Marine Fisheries Service Survey of economic value of recreational tishing on the bav. T
Chesapeake Bay sites with physical water-quality data These will be refined this summer in addition to
. from the Environmental Protection Agency's testing a discrete choice model on this data. ~
. Chesapeake Bay Project. The data will be used to A
& 3y
kS \-*:
» \":\
-~ DA
> Interest on Bank Reserves 2
'y RESEARCHER: ASSOCIATE PROFESSOR A. ROYALL *VHITAKER 7 /
> “~
. . =
- Although interest on bank reserves has often been House Banking Subcommittee and Milton Friedman. R
. proposed, no one has ever noticed that it would lead This past year has been spent convincing others of the o
i to monetary growth. This project, begun in January theoretical soundness of the proposal, and devising :'_-_
- of 1981, is at the stage of interest by the Chairman of ancillary accounting techniques. N
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Research Course Projects -
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Microeconomics and Reenlistment Behavior N
.-
RESEARCHER: MIDSHIPMAN 1/C HARRY P. DORMAN =
ADVISER: PROFESSOR ROGER D. LITTLE o
This project entailed the study of microeconomic Wendell Waites, Commander Cummings Diatt, USN,
theory at the graduate level and the subsequent use of and Mr. Steve Cylke, the theory and operation ot the R
this theory in practical problems dealing with cost- Navy's state-of-the-art computer model on enlistment .-.
benefit analysis and the retention of Navy enlisted retention, Annualized Cost ot Leaving (ACOL) was N
personnel. Working under the supervision of Com- addressed. One of the practical applications of cost-
mander Lee Mairs, USN, Director of OP162, benefit analysis investigated through use ot this model s
Economic Analysis Branch of the Total Forces Infor- was the determination of the cost eftectiveness ot cer- v
mation Systems Management Division, the project tain reenlistment bonuses as well as the appropriate ‘-
initially required the study of microeconomics at the levels of these bonuses tor ditferent ratings. The op- 3
level taught by Commander Mairs recently at the portunity to discuss and investigate these problems N
Naval Postgraduate School. Using this as the basis for under the tutelage of the Navy practitioners in the 3
practical research under the supervision of Dr. field was both stimulating and productive.
1
R
.

Air Pollution: Health Results and the Effects of Regulation :

RESEARCHER: MIDSHIPMAN 1/C ARCHIBALD S. DUNN
ADVISER: ASSOCIATE PROFESSOR F. REED JOHNSON

v »

-

There is 2n abundance of empirical evidence that in-
dicates that a relationship between air pollution and
health effects does in fact exist. The nature of the

The administration of an air quality program also
has several difficulties. A decision must be made on
how any reduction in pollution levels will be achieved,

q

association, however, remains rather vague and is dif-
ficult to measure accurately in a direct manner. This
difficulty in turn creates many problems for the for-
mulation and administration of a proper air quality
program.

Since there is no reliable dose-response formula to
measure health reactions to specific concentrations of
pollutants, it is hard to estimate who should be pro-
tected, and what level of ambient air-pollution-
reduction provides an adequate safeiy margin. Thus
policy must use current data on health reactions and a
cost-effective approach in establishing some air quality

and who will pay for it. While Congress favors direct
regulation with pollution-abatement equipmient, other
alternatives remain that may be more efficient.

To make some evaluation of a program’s merits, it
is necessary to estimate the value of the resulting
benefits. This is particularly difficult for air quality
benefits, because the value of decreased probability of
illness is a somewhat nebulous concept to place
monetary value upon. The method of risk analysis is a
better tool for this estimation than either a willingness
to pay or a human capital approach. Any method
used will have some implicit restriction that does not
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ECONOMICS

An Analysis of Banking Deregulation

RESEARCHER: MIDSHIPMAN T C DWIGHT JENKINS
ADVISER: VISITING ASSISTANT PROFESSOR ROBERT PR

This study begins with a history ot banking regula-
tion. It includes problems arising from the absence ot
banks in colonial times, and trom the First and Second
Banks of the United States, the National Bank Acts ot
1863 and 1864. and the Federal Reserve Act ot 1913.

Next is a title-by-title explanation ot the
Depository Institutions Deregulation and Monetary
Control Act of 1980, the most recent bank regulation
act. Important provisions of this new law include the
authorization of automatic transter ot tunds.
negotiable order of withdrawal (NOW) accounts,
establishment of remote service units, and establish-
ment of a universal level ot reserve requirements for
depository institutions.

The new law allowed banks to pay moneyv-market
rates to depositors nationwide, beginning in nud-
December 1982, These new bank monev-market ac-
counts have proven to be extremely popular. By mid-
April nearly $350 billion in deposits had gone into
these new accounts. The money comes trom a variety
of sources: increased new savings. closing ot old low
interest accounts, and money-market mutual tunds.,
One eftect ot this intlux of money has been a rapid in-
crease in the M-2 detinition ot the money supply.
Another eftect ot the new accounts is the high cost ot
consumer credit. It banks must pay market interest
rates, they also must charge them.

Taxpert: An Expert System

RESEARCHER: MIDSHIPMAN 1°C SCOTT MILLER
ADVISER: VISITING PROFESSOR C. DUNCAN MACRAE

This research studied the application of “expert
systems” to taxation. It was hypothesized that one
could develop and operate an expert system incor-
porating production rules and dealing with the Inter-
nal Revenue Code of 1954 (as amended through 1981)
on the Naval Academy Time-Sharing System (NATS).
Background research was conducted and a system,
“BEAST,” written in BASIC, was modified and
brought up on NATS. From this initial work, it was
determined that the BASIC language was not tailored
as well for use with expert systems as certain other
languages.

Two other languages were examined tor possible
use. Atter deciding in favor of “LISP.” a new program
was adapted and brought up on NATS, which incor-
porated as production rules various sections of the in-
ternal revenue code. Numerous modifications were
made to the set of rules incorporated in the program
as new ones were introduced. The program tunctioned
properly and was able to analyze the data submitted.
A continuation of this research could incorporate
modifications of the existing rules and or additional
tax rules as necessitated by new tax laws or Internal
Revenue Service decisions.
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Military Manning Issues

RESEARCHER: MIDSHIPMAN 1/ C DAVID T. PEARSON
ADVISER: PROFESSOR ROGER D. LiTTLE

I

United States military manpower policy is crucial to
national security, not only because the most impor-
tant resource ot any military organization is its peo-
ple, but because conventional force strength is the key
to deterring conflict in the nuclear age. Determining
an appropriate policy requires not only that deter-
rence be considered, but the political, economic, and
social factors as well. Perspectives on these issues are
provided in Manning the Modern Military. Paying the
Modem Military. and Blacks in the Military. all by
Martin Binkin. To provide a balance, the recommen-
dations of Robert McNamara, Charles Moskos, Henry
Kissinger, and others are provided in the American
Assembly's Military Service in the United States, and
the Atlantic Council’s Toward a Consensus on
Military Service. In sum, the topic is timely, con-
troversial, important, and demands analysis from
many pe.spectives.

The ultimate criterion in evaluating alternate man-
ning schemes is maximization of military effectiveness.

With this goal in mind, the all volunteer torce (AVF)
and other manning policies are analvzed. It is con-
cluded that the AVF is the best way to provide tor the
detense ot the United States today. Trade-otts between
secondary objectives will be present regardless of what
policy is chosen. Two changes in the enlisted structure
of the AVF would ease these trade-otfs and improve the
quality of the torce. First, a modified military compen-
sation system designed to bring wages more in line with
skills and productivity should be adopted. Second. a
two tiered pay system which distinguished between
length of service and benefits received would provide
the military with the quality, quantity, and experienced
manpower it needs. Recognizing that these initiatives
may fail to provide the voluntary active reserve forces
necessary for adequate defense, it is clear that a
strengthened reserve force and detinitive provisions tor
a draft must be addressed simultaneously.

Expert Systems in Taxation

RESEARCHER: MIDSHIPMAN 1/C FRANK G. VERNET
ADVISER: VISITING PROFESSOR C. DUNCAN MACRAE

The topic of this independent research was the use of
“expert systems” in economics. More specifically, it
was the application of computer logic or deduction
systems to the field of tax laws.

The initial step in the project was reconstructing
and altering an already existing expert system written
in BASIC language and incorporating tax laws from
the 1982 Internal Revenue Service code book as a data
base. It was possible to determine a person’s tax
liability using this expert system by answering “yes”
or “no” to a series of computer generated questions.
These questions were not “created” by the computer:;
they were actually antecedents to conclusions asked in
question form by the computer. If all the antecedents
to a conclusion were verified, the computer was then
able to report it had “deduced” a certain conclusion. If
all the antecedents were not verified, the computer
reported it was unable to “deduce” a certain fact.

After the BASIC program was working satisfactori-
ly, the researchers switched over to the same program
written in LISP. This language is better suited to “ex-
pert systems,” and is currently in use in other such

systems. In this program it was possible to success-
fully incorporate NOT statements into the deduction
process. For example, if the inquirer answered "No™ to
an antecedent question and consequently eliminated
the conclusion the computer was looking to verity, it
would store that fact and use it to verity another con-
sequent. This had the effect of giving the computer
the flexibility to jurap from consequent (conclusion} to
consequent. Additionally, it eliminated the need tor
asking the same question over again when trying to
prove a new consequent. Using this new version, the
same data base was incorporated in the expert system
and was expanded to include new sections ot the tax
code.

This research project opened up and introduced a
whole new field in computers and economics. This
was something completely new to the researcher —
very interesting and, at times, equally trustrating. Fur-
ther work in this tield would prove very beneticial as
this is a new and untapped area of computer ap-
plicability and has tremendous potential tor growth.
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ECONOMICS

Depo-Provera: The Federal Drug Regulation Dilemma

RESEARCHER: MIDSHIMMAN 1 C CHARLES VOIGTSBERGER
ADVISER: PROFESSOR CrAIR E. MORRIS

There are many economists, and members of the drug
industry, who contend that regulatory methods in the
United States have impeded new drug marketing to
the extent that the costs to society have tar exceeded
any intended benefits.

The Federal Drug Administration is under some
political and social pressure to alter their evaluation
process of new drugs. This is intended to speed up the
introduction of new drugs into the market so that the
people who may benefit from the new drugs will be
able to use them, while at the same time it will insure
a high degree of contidence that the efficacy and safe-
ty of their ingredients have not declined.

The purpose ot this paper is to determine whether
the costs of the regulatory process do exceed its
benetits, the extent of the drug lag in the United States,
and whether the drug evaluation process is changing to
minimize this drug lag, and cost to society.

A brief history of drug regulation is presented in
the paper, including the evolution into today’s

regulatory process. Studies ot cost-benetit analysis ot
certain drugs are cited to test the contentions widely
held. Also, comparisons are made between the United
States and some European countries to show the
magnitude ot the drug lag. The current debate on the
injectable contraceptive Depo-Provera is used as an
example illustrating the current situation ot regulation
in the drug industry.

The conclusion is that the regulatory process ot the
drugs in the United States has impeded the introduction
of new drugs and has raised costs well above the in-
tended benefits. However, it is recognized that often
political goals take precedence over those ot economic
efficiency. Another conclusion is that the regulatory
process has not changed dramatically in its evaluation
process of new drugs, and that there is a signiticant lag
caused by this process. It is also concluded that there
are methods of improving the regulatory process in the
drug industry, but in order to do so there must tirst be
a change in social attitudes toward this industry.
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Publications

GOODMAN, Rae Jean B., Associate Protessor,
“Analysis of the President's Commission on Housing's
Mortgage Interest Tax Credit,” Invited Working Paper
No. 46, Federal Home Loan Bank Board, February 1983.

This paper presents the results of an investigation of
the effect on savings and loan associations for the
1975-1980 period of the mortgage interest tax credit
proposed by the President's Commission on Housing.
The tax proposal is a mortgage interest tax credit,
available to final investors (holders) of mortgages or
mortgage-backed securities, and computed as a
percentage of the mortgage interest earned. Eligibility
for the tax credit would be based on net new mort-
gage flows; the level of the tax credit would depend
on the interest income from mortgage assets. The
report of the President's Commission discussed both a
fixed-rate tax credit and a graduated tax credit.

The conclusions of the study are: (1) A constant-rate
tax credit of 2 percent for savings and loans investing 40
percent or more of all net new funds in mortgages would
provide, in general, a break-even point with the current
tax system. (2) A step-graduated tax credit ranging from
1.0 to 2.5 percent with a 40 percent or greater invest-
ment of net new funds in mortgages would provide a
tax-neutral situation. (3) A graduated tax would supply
additional incentives for mortgage investment relative to
a constant-rate tax credit. (4) A tax credit covering a
much greater range in portfolio investment in mortgages
would provide incentives for new entrants into the
market. (5) There should be some form of eligibility re-
quirement linked to annual mortgage flows to prevent
any windfall gain to one-time mortgage issuers (holders).
(6) There are significant arguments to support a mort-
gage interest tax credit relative to the current tax system.

GOODMAN, Rae Jean B., Associate Professor,
“CAVE in Economic,” Proceedings of the Sixteenth
Annual Small College Computing Symposium. 16
(March 1983), 125-135.

This paper presented the results of tests of the educa-
tional effectiveness of CAVE in Economics. The
results of the four-week exams of seven sections of
FE210, Basic Economics, were compared for users and
non-users of CAVE. The statistical results were signifi-
cant that CAVE aided in the understanding of prin-
ciples of economics.

JOHNSON, F. Reed, Associate Professor, co-author,
“Economic Valuation of Potential Scenic Degradation
at Bryce Canyon National Park,” in Robert D. Rowe
and Lauraine G. Chestnut, Editors, Managing Air

Quality and Visual Resources in National Park< and
Wilderness Areas. Boulder, Colorado: Westview
Press, 1982.

A recent conflict over proposed surtace mining near
Bryce Canyon National Park is precedent-setting in
that it marks the first unsuitability petition filed under
the provisions of the Surface Mining Control and
Reclamation Act of 1977. The way in which issues are
ultimately resolved in this case bears on future im-
plementation of the act and the current review of
associated regulations ordered by Interior Secretary
James Watt.

This paper reviews the background to the Bryce
controversy, describes data obtained by the Depart-
ment of the Interior, and reports some recent
analytical results derived from the data.

Given the absence of any cardinal measure of the
loss in value to Yovimpa Point visitors, the total
estimated value of Yovimpa Point to visitors places an
upper bound of about $120,000 annually on the possi-
ble cost, adjusted appropriately for growth in demand
and discounting over the life of the mine. Since about
70 percent of the visitors expected no loss in value,
the upper bound may arguably be reduced to $36,000.
In order to go beyond this, it would be necessary to
calculate actual changes in the slopes and intercepts of
the demand curve for Yovimpa Point.

JOHNSON, F. Reed, Associate Professor, co-author,
“Substitutability, Reversibility, and the Development-
Conservation Quandary,” Journal of Environmental
Management. 15 (July 1982), 79-91.

Choices among alternative uses of natural resources
are particularly troublesome in instances which in-
volve significant non-pecuniary, non-consumptive
values. Considerable progress has been made in recent
years in developing theoretical tools for evaluating ir-
reversible uses of unique natural amenities. Unfor-
tunately, the usefuiness of this work is greatly
restricted by the limited number of cases which appear
to satisfy the special assumptions of this literature.
Public policy more typically involves a range of more
or less reversible development options involving a
resource for which there exist more or less
substitutable commodities.

This paper presents a model of natural resource
allocation which admits consideration of a large class
of public policy issues involving reversibility and
substitutability. The development-conservation
tradeoff is characterized as incorporating a wide range
of options including, but not limited to, unrestricted
development and pristine preservation.
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ECONOMICS

JOHNSON. F. Reed, Associate Protessor, co-Author,
"Multiple Destination Trip Bias in Recreation Benefit
Estimation.” Land Economics 58 (August 1082),
304-372.

One widely accepted technique tor estimating the
willingne w-to-pay tor a recreation site in cost-benefit
studies i the Clawson-Knetsch travel-cost method.
The travel-cost method assumes, among other things,
that all travel costs are incurred exclusively to obtain
access to the single specitic recreation site being valued
and thus ditferences in travel cost may be treated as a
proxy for price. This study (1) examines the conse-
quences of multiple destination trips on travel-cost
estimates of benefits, (2) suggests a means of correc-
ting the bias that arises under such circumstances, and
(3) obtains nearly identical value estimates from the
travel-cost method and from a direct question on
willingness-to-pay. The magriitude of multiple destina-
tion bias is illustrated, and possible solutions to

- T

L

this problem are considered using itinerary intorma-
tion tor visitors to Bryce Canvon National Park.

MORRIS. Clair E., Protessor. “Depression.” The
World Book Encuclopedia. Chicago: World Book,
Inc., 1983, Vol. 5, pp. 125-128.

This short article detines the term “depression” that is
associated with changes in the level ot economic
activity. The eftects of depressions on individuals and
society are described and a distinction is made be-
tween this type of business condition and a recession.
Some of the worst depressions in the United States are
identified and the causes are explained. Keynesian ag-
gregate demand theories and monetarist theories are
explored as possible cures and preventive measures for
this kind of economic situation. A suggested
bibliography of the latest research on depression is at-
tached, along with a graph that shows economic con-
tractions and expansions over time.
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Presentations

BERG, Gerald, Instructor, “The Incumbency Rein-
forcement Theory of Advertising and Profitability,”
Seminar, University of Maryland, College Park,
Maryland, 13 April 1983.

FREDLAND, ]. Eric, Associate Professor, and Roger
D. LITTLE. Protessor, “Socioeconomic Characteristics
of the All Volunteer Force.” Oftice of Naval Research,
Manpower R&D Committee, Washington, D.C.,
September 1982.

FREDLAND, J. Eric. Associate Protessor, and Roger
D. LITTLE, Professor, “Socioeconomic Characteristics
of the All Volunteer Force,” Tri-Service Laboratory
Commanders Conference, U. S. Naval Academy,
Annapolis, Maryland, 7-8 October 1982.

GOODMAN, Rae Jean B., Associate Professor, “Sav-
ings and Loan Associations in the Mortgage-Backed
Bond Market,” Eastern Economic Association
Meeting, Boston, Massachusetts, 10 March 1983.

LITTLE. Roger D., Protessor, “Sociceconomic Status
of World War II Veterans by Race: An Empirical Test
of the Bridging Hypothesis,” Monterey, California, 2
March 1983.

MACRAE, C. Duncan, Visiting Protessor, “Life Cycle
Saving and Owner Occupied Housing Demand,”
Southern Economic Association. Atlanta, Georgia,
November 1982.

MACRAE, C. Duncan, Visiting Protessor, “Foreign
Exchange Gains and Losses,” American Accounting
Association, Philadelphia, Pennsylvania, April 1983.

MACRAE, C. Duncan, Visiting Protessor, “Expert
Knowledge Based Systems for Tax Policy Analysis.”
New York University, New york, May 1983.

MACRAE, C. Duncan, Visiting Protessor, “Currency
Trading: Taxation of Gains and Losses,” Georgetown
University, Washington, D. C., June 1983.

WHITAKER, A. Royall, Associate Protessor, “Im-
proving on Sheppard’s Correction for Grouping Error
in Second Moment Calculations,” Eastern Economic
Association, Boston, Massachusetts, April 1983.
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DEPARTMENT OF

Language Studies

PROFESSOR JOHN D. YARBRO
CHAIRMAN

long with full teaching loads this
year most members of this Depart-
ment have kept active with
research or special studies. Assis-
tant Professor Brent completed his
project on Rousseau and East-Asian thought.
Assistant Professor Dahlgren, using documents in
libraries in Spain and France, has made major pro-
gress on her study of Calderon's allegorical
drama. She has presented four related papers and
written two review articles. Associate Professor
Halbig has reported in Shipmate on the 1982
Naval Academy Foreign Affairs Conference,
translated two articles on amphibious warfare, and
written two professional articles for the Naval In-
telligence Quarterly. On other fronts he has
presented two papers on computer aids to dictionary
production and another on a pedagogical topic.

Associate Professor Daniel Lee carried forward
his large-scale computerized collection of data on
Chinese military leaders, with further research in
China. Assistant Professor Rivera-La Scala pub-
lished Volume I of her study of didactic poetry in
fifteenth-century Spain and is now working on
Volume II. Assistant Professor Tolstoy has com-
pleted revision of his book manuscript on the Rus-
sian Orthodox Church during the 1917 Revolution.

Among our three foreign officer-instructors,
Commander Battke, Federal German Navy, made
a study of the role of women in the U. S. Navy,
and Lieutenant Commander Urvoy, French Navy,
directed a research course in French on French
foreign policy in Africa.

Overall, in view of the Department’s roster of
eight civilian professors and three exchange of-
ficers, research activities are in good balance with
our primary effort in teaching.
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Sponsored Research

The Allegorical Drama of Calderon De La Barca
(1600-1681): A Semiotic Approach to the Auto Sacramental

RESEARCHER: ASSISTANT PROFESSOR SHARON G. DAHIGREN
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

This book-length study proposes to examine
Calderon’s allegorical drama as communicative
systems, including the implementation of the tech-
niques of semiotics, the study of signs, sign functions,
and sign production. In approaching these plays as
sign systems, especially as they are highly symbolic
art forms in their presentation of abstractions as
characters on the stage, the researcher should help ex-
plain the dramatic power they held, both in Spain and
abroad. To this effect the researcher has studied the
works of Umberto Eco and his theory of codes, and
the models of Algirdas Greimas, for the analysis of
the correspondences between differing cultural objects,
such as painting and literature.

The researcher is particularly interested in ques-
tions of staging the autos in the seventeenth century
and the visual effects designed to reinforce the verbal
message of the written text. The analysis of the rela-

tionships between verbal and nonverbal signs has led
to four papers she has presented at conferences this
academic year. To explain the “world-stage” metaphor
in El gran teatro del mundo, she has developed two
different models, using Greimas as a base, that refer
to the two different sets of characters in the work.
Calderon establishes a recognizable gestural system of
communication between characters as a visual means
of testing each character to determine his or her con-
demnation or salvation. The analysis of the gestural
content in nondramatic texts has become a topic of in-
terest for medievalists in very diverse areas of inquiry,
as learned at the Medieval Institute conference in May
1983. She has extended her investigation into dramatic
and semi-dramatic works before Calderon and has
found that the application of semiotics provides con-
vincing results for the Early Renaissance as well.

Automated Biographic Analysis of the
Chinese Military Leadership

RESEARCHER: ASSOCIATE PROFESSOR DANIEL T. Y. LEE
SPONSOR: DEFENSE INTELLIGENCE AGENCY

This is a continuing long-range project to study
biographic characteristics and career patterns of
significant military leaders in the People’s Republic of
China (PRC). Data entries in the computer base are
categorized by strict syntactical rules, permitting sum-
marizations of single or multiple biographies, accord-
ing to desired characteristics, name, or location.
Biographies may be linked to create chronological,
geographical, and personal names compendia to meet
specific and detailed research needs. Hierarchical
clusterings, a technique to identify patterns in the
overall structure of the PRC leadership, are now being

developed. This facility should allow analysis of pat-
terns in the evolving characteristics and backgrounds
of the key decision-makers of the country.

Research in Taiwan and Hong Kong in the summer
of 1982 has resulted in the addition of some 120 new
biographies to the collection. This past year over
three-fourths of the previous entries have been revised
or augmented. The total number of leaders included
now stands at 644. Associate Professor Rodney T.
Tomlinson, of the Political Science Department, seryves
as research associate for this project.
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LANGUAGE STUDIES

Didactic Poetry in Fifteenth-Century Spain:
Juan de Mena’s “Coplas De Los Siete Pecados Mortales”

RESEARCHER: ASSISTANT PROFESSOR GEADYS RIVERA-T A SC AL A
SPONSOR: Naval ACADIMY RestaRc Carsay

The first phase of this study culminated in the language, she has located and studied didactic works,
publication of Volume | in December 1982, with the both literary and nonliterary, medieval sermons, and
title, Juan de Mena's COPLAS DE LOS SIETE other religious and moralistic writings of the period.
PECADQOS MORTALES and First Continuation. Atfter transcribing into modern script the manuscript
Volume Il is now in preparation. It includes the that will serve as the base text ot Volume Il, she has
tirst critical edition of the Second and Third Con- collated variant readings from manuscripts and early
tinuations of the COPLAS. left unfinished at Juan de printings consulted last summer in Spain and France
Mena'’s death, and an intertextual analysis of the main and has assembled an extensive bibliography of
poem and its three continuations. In order to edit the analytical materials. The process of editing the texts is
texts, the researcher has collected, studied, and col- now almost complete. Chapters providing a cultural
lated primary source materials from British, French, and literary orientation to the Second and Third Con-
Italian, and Spanish libraries and has established tinuations are now being written. In addition to
detailed, first-hand descriptions of the principal Volume 1. to be published in book torm, the project
manuscripts. To determine secondary sources and in- will result in two journal articles dealing with related
fluences in regard to themes, structure, style, and tindings.
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STUDIES

Research Course Projects

Current French Foreign Policy Towards the Sub-Saharan
French-Speaking Countries of Africa

RESEARCHER: MipsHIPAAN 1 C Kive K. Pare
ADVISER: LIEUTENANT COMMVANDER Lote URVOY, FRINUTE N AVY

The purpose of this project was to study and detine
possible changes in France’s Atrican policy tollowing
positions adopted by the new socialist government
regarding North-South dialogues. The researcher first
determined that nothing very concrete has been
published on French policies towards its ex-colonies in
Africa. The project thus began with documents ob-
tained from the French Embassy containing official
policy statements and guidance. Then French press
comments were analyzed. Next came a substantial in-
terview with a French Embassy Counselor who pro-
vided background information in depth and answers
to some specific questions.

In summary, the Sub-Saharan French-speaking
countries of Africa, even though independent today,

are ot detinite national interest in France. This study
ofters an overview of post-World War I relations, ex-
amines the period just betore the 1981 elections in
France. and then tocuses on the present government's
policies. The immediate assumption is that no change
is imminent, but atter studying the ideas ot Mr. Cot.
ex-Secretary for Cooperation in the French cabinet,
one notes signs of fundamental changes in the ap-
proach towards economic help to African countries.
These changes will be gradual, but they introduce a
new empbhasis in French foreign policy for Atrica. This
emphasis concerns Human Rights, choice of projects
for aid based on practical benefits for the people, and
efficient use of funds.
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LANGUAGE STUDIES

Publications

HALBIG. Michael C., Associate Protessor, “Naval

Academy Foreign Affairs Conference 1982, Shipmate.

45 (July-August 1982), 8-9.

This is a summary of the 1982 Conference, including
comments by visiting students and observers.

RIVERA-LA SCALA. Gladys, Assistant Professor.
Juan de Mena's COPLAS DE LOS SIETE PECADOS
MORTALES and First Continuation. Edition, Notes,
and Study, Vol. . Madrid: Ediciones José Porriia
Turanzas, 1982.

Volume | of this study of didactic poetry in fifteenth-
century Spain is the first critical edition of this long

medieval poem, a bestseller in its time. Written by
Juan de Mena, a major poet, and Gomez Manrique, a
prominent literary and political figure, it deals with
the seven deadly sins.

The editor’s book opens with a discussion of the
poem and its place in the didactic tradition of Spain
and Western Europe. She follows with an analysis ot
the base manuscript and explains its relationship to 24
other extant versions. The book concludes with an
edited text of the poem, a section on variant readings,
and glossaries of Spanish medieval terms and proper
names. It thus provides a thorough study of one of
Spain’s most influential literary works of the pre-
Renaissance period.
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BRENT. Steven T.. Assistant [’rotessor. "Rousseau’s
Emile and the ‘Xue Ji': Humanistic Universals,” Ken-
tucky Foreign Language Conterence, Lexington, Ken-
tucky. April 1983,

DAHLGREN, Sharon G., Assistant Protessor, "La
Provence d'hier et d'aujourd’hui,” Alliance Francaise
d'Annapolis, September 1982,

DAHLGREN, Sharon G., Assistant Protessor, “Petrar-
chan Motifs in the Pastoral World of Jorge de
Montemayor: A Study of the Eclogues in the Cancionero
(1554 and 1562),” Annual Meeting ot the Modern
Language Association of America, Los Angeles, Califor-
nia, December 1082,

DAHLGREN, Sharon G., Assistant Professor, * ‘Estas
son las senales de amor’: Semiotic Systems and Mystic
Experience in Santa Teresa de Jesus,” Annual Mecting
ot the Modern Language Association of America, Los
Angeles, Calitornia, December 1982,

DAHLGREN, Sharon G., Assistant Professor, “The
Staging of El gran teatro del mundo: A Semiotic Ap-
proach to the Auto Sacramental.” Annual Meeting of
the Modern Language Association of America, Los
Angeles, Calitornia, December 1982.

220

Presentations

DAHLGREN, Sharon G., Assistant Protessor. "Court-
ly Lyric and Dramatic Technique in Gil Vicente and
Jorge de Montemayor,” 18th International Congress ot
The Medieval Institute, Kalamazoo, Michigan, May
1983.

HALBIG, Michael C.. Associate Protessor, "Reversing
Word Fields: Models and Methods.” Annual Con-
terence of American Translators” Association,
Washington, D. C., October 1982,

HALBIG, Michael C., Associate ’rotessor, "On Min-
ing a Word Field: The New Technologies.” Annual
Conference of American Translators” Association,
Washington, D. C.. October 1982.

HALBIG, Michael C.. Associate Protessor, "Spoken
Homework on Cassettes: Teaching the Spoken
Language,” Third Conterence on Individualized In-
struction in Foreign Language Teaching, Columbus,
Ohio, May 1983.
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12% olitical Science Department faculty

members and midshipmen students

::: undertook extensive research and

:.-_‘_. writing in all disciplinary fields during

:-.: the 1982-1983 academic year. Ten

Tl faculty members and seventeen midshipmen pur-

N sued fifty-nine projects in the areas of political

.2 theory and methodology, U. S. politics, com-

>, parative and international politics, and foreign

_7_:\: policy analysis, as well as several related to
WA classroom teaching. Three broad topical areas
e received special attention: Latin America (four-

N teen projects), Soviet Union and Eastern Europe
R (twelve projects), and the North Atlantic Treaty
NN Organization (eleven projects). Other specific
T topics addressed included U. S. wartare doctrine
A and defense issues, U. S. Congress, the United Na-
\-.:' tions, Chinese leadership, international law, the.

A U. S. legal system, communications theory and in-

v ternational politics, military sociology, politics in
4 South Africa and in the Middle East, and

! computer-aided teaching devices. Eleven publica-
_:-.:: tions included two books, seven articles, a

.r::a teaching package, and a book review. In addition,

T three books and three articles were accepted for

publication. As this summary indicates, the
- Political Science Department continues to main-

D

. ‘:: tain a research environment that encourages pro-
o fessional growth of the faculty, allows outstand-
-,\' ing midshipmen to pursue special studies, and sup-
(%] ports teaching excellence.
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Sponsored Research

Midshipmen Characteristics of Those Who Stay Vs.
Those Who Leave: An Analysis

RESEARCHER: PROFESSOR CHARLES L. COCHRAN
SPONSOR: NAVAL PERSONNEL RESEARCH AND DEVELOPMENT CENTER

Midshipmen entering the Naval Academy in the sum-
mer of 1978 took the American Council on
Education’s Student Information Form Questionnaire.
This questionnaire, also given to entering college
students throughout the nation, allows us to compare
midshipmen characteristics (i.e., demographic, per-
sonality, and personal data) with those at other col-
leges.

In late summer 1982, follow-up surveys were
mailed out to all who entered in 1978, whether they

graduated trom USNA or pursued an alternative
career path. The tollow-up questionnaire includes
several items pertaining to their views of the academy
(faculty, curriculum, student cohorts, etc.). Items
trom the follow-up survev are being analyzed in con-
junction with the midshipman’s responses on the Stu-
dent Information Form he completed upon entrance to
the Academy. In this way, social, demograpic, per-
sonality, and other correlations between stayers and
leavers can be determined.

The Nato Theater Nuclear Force Modernization
Debate and Soviet Response to Modernization Plans

RESEARCHER: ASSISTANT PROFESSOR GALY A, MATTON
SPONSOR: NAVAL ACADEMY RESEARCH COUNCI

In the mid-1970s, the demise of U. S. nuclear superiority
and advent of US/USSR strategic parity prompted Euro-
pean unease with the existing theater nuclear imbalance.
In addition, the deployment of the S5-20, beginning in
1976, by the Soviet Union posed a qualitative as well as
quantitative improvement in Soviet capabilities on the
European continent. The nuclear imbalance on the conti-
nent, which had previously been accepted in light of U.
S. strategic nuclear guarantees, was no longer acceptable

to the NATO alliance. The NATO response was the
1979 dual-track decision to reestablish the nuclear
balance through either arms control negotiations or a
program of theater nuclear modernization. The Soviet
response to the decision has been to offer a moratorium
of theater nuclear force deployments during the Geneva
arms control talks and attempt to dissuade the West
Europeans from accepting the planned nuclear
deployments.

Maneuver Warfare and The Marine Corps

RESEARCHER: CAPTAIN RICHARD S. MOORE. USMC
SPONSOR: NAVAL ACADEMY RESEARCH COUNCIL

This study examines the principles of maneuver and
applies them to specific U. S. Marine Corps air-
ground and amphibious doctrine. The objective is to
develop a new doctrinal approach for the Marine
Corps that will enable the Corps to fight successfully
on the modern battlefield. This study begins with an
examination of maneuver warfare concepts as
developed by Colonel John Boyd, USAF (Ret.), and
places them in historical context. particularly as they

have been applied in the 20th Century. Following this,

detailed doctrinal principles will be developed and ap-
plied to current Marine Corps tactical and operational
doctrine. Special emphasis will be given to the air-
ground-logistics concepts of the Marine Corps and to
the amphibious applications of maneuver warfare. The
outline has been forwarded to several military and
civilian analysts for comment, and research has been
conducted, with a trip to 29 Palms, California, in luly
1983 to observe Marine Corps combined arms train-
ing.
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Political Culture of Poland

RESEFARCHER: ASSISTANT PROFESSOR ARTHUR R RAcHwAID
SPONSOR: NAVAL AcADEYY Restarcn Cornen

This study examines the political culture ot Poland,
specitically shared opinions. attitudes, values, habits,
and beliets and orientations toward the political
process. Political culture in Poland is transmitted trom
generation to generation and determines national
identity It is an essential variable which accounts tor

a ~ociety’s political preterences, stability, and
instability.

The methodology used in this study involves the
examination of interplay between ideology and
political behavior, and attitudes toward the state,
trade unions, church, etc.,

Biographic Analysis of Chinese Leadership

RESEARCHER: ASSOCIATE PROFESSOR RODNEY G. TOMUINSON
SPONSOR: DEFENSE INTETTIGENCE AGENCY

This study is an analysis of eighteen biographic
characteristics ot the leaders ot the People’s Republic
ot China. English-text summaries are prepared accord-
ing to strict svntactical rules, with imbedded computer
tlags attixed to proper names and locations, permitting
researchers to link biographical names with names and
locations, in the biographical text.
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Research includes automated linkages ot “who knows
whom,” identitying rising stars in the Chinese hicrar-
chy. Research is on a continuing basis and includes
the development of a public appearance tile that will
be linked to the biography tile. When complete. it will
be possible to develop seniority lists and study pat-
terns in behavior of Chinese leaders.

Major General
INDAR JIT RIKHYE

ndian Army 1Ret
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Independent Research

Diplomacy in the South Atlantic Crisis of 1982

RESEARCHER: PROFESSOR G. POPE ATKINS

On 2 April 1982, Argentina invaded and took military
control of the inhabited portions of the United
Kingdom's Falkland Islands colony in the South Atlan-
tic. Argentina asserted it was enforcing its rightful
sovereignty over the Islas Malvinas, the name it applied
to the disputed territory. Costly naval, air, and land
warfare ensued, effectively ending on 14 June with
Argentina’s defeat at the hands of British armed forces.
The United States, the United Nations, the European
Community, and the Inter-American System made con-

siderable diplomatic ettorts, tirst to avoid wartare, then
to end it, and finally to repair postwar relations. Other
actors, such as the Soviet Union, the Vatican, the Con-
ference of Nonaligned Nations, and many more, were
involved to some degree. However, this essay em-
phasizes the roles played by the disputants and the
principal third parties. While the crisis seemed to begin
as an isolated series of events in a remaote corner of the
globe, it ended with important consequences tor inter-
national politics on several levels.

Who Joins the Armed Forces?

RESEARCHER: PROFESSOR JOHN A. FITZGERALD

The study is an examination of two civilian popula-
tion groups: 18-20 year olds who express an interest in
joining the military and their counterparts who do
not. These two groups are compared in terms of their

relative criminal and social deviancy characteristics.,
The objective is to retine screening procedures using
national survey data trom the Department ot Labor
and Ohio University.

Iran: Tradition and Turmoil

RESEARCHER: FOREIGN SERVICE OFFICER-4 JOHN W, LINMBIRT

Iran is the only Middle Eastern state to have preserved
its national identity through the upheavals of the
Arab, Turkish, and Mongol invasions. Modern [ran is
the heir to the richest culture in the Middle East—a
culture that penetrates far beyond that state's political
boundaries. Afghanistan, Turkey, the Eastern Arab
states, the Indian sub-continent, Soviet Central Asia,
and the Caucasus have all been parts of the Iranian
cultural empire.

This book seeks elements of continuity in Iranian
society from pre-Islamic times to the turmoil of the
Islamic Republic. It discusses the persistence ot religion
as a dominant torce in politics and society: the attrac-
tion of unorthodox daoctrines such as Mazdakism,

Baha'ism, and revolutionary Shiism: the tradition ot
strong, charismatic leadership under various names:
and the constant problem ot ruling peoples of diverse
tribal, religious, and linguistic attiliation.

This work looks tor the explanation ot recent
pol. ical changes in conditions peculiarly Tranian. It
examines the society emerging trom the revolution and
some of its new institutions: the revolutionary gpuards,
the assemblv, the neighborhood committees. and the
Friday praver leaders. Focusing on the continuing ten-
sion between pragmatism and revolutionary ideology,
it discusses the possible direction of events when lran
begins rebuilding its cconomy and establishes stable
political institutions.
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Soviet Policy Toward Western Europe, 1977-1983

RESEARCHER: ASSISTANT PROFESSOR ARTHUR R. RACHWALD

This work deals with trade and political-military views on the INF talks, the peace ottensive, and the
relations between Western Europe and the Soviet attempts to “decouple” American and West European
Union, and examines the Soviets” aims: that is, their security.

World Politics in the General Assembly

RESEARCHER: ASSOCIATE PROFESSOR RODNEY G. TOMLINSON

This result updates the original work of Hayward show that voting blocs/ calitions form around issues
Alker and Bruce Russett of Yale University. The and less around philosophies, as had been the case in
Alker-Russett undertaking studied voting patterns, the earlier years of the United Nations. The researcher
issues, and bloc formation for the period 1947-1964. prepared a computer model that replicates the Alker
This research replicates the previous research for the Russett design. The model calculates voting “scores”
1947-1964 period and then launches into the period for nations and issues and passes these scores to a
1965-1983 with intention to extend the Alker Russett factor analysis program. After factor analysis another
research and explore new insights and factors molding set of programs links nation names and issue

world politics at the United Nations. Findings to date descriptions to the factors.

Write Your Congressman

RESEARCHER: ASSOCIATE PROFESSOR STEPHEN E. FRANTZICH

This book-length manuscript analyzes communications the application of modern information technology.
- patterns between members of Congress and their con- The research contronts all aspects of the communica-
'..(.: stituents. While the " ctum “Write Your tions nexus with special emphasis on the impact ot
_-:*’- Congressman” has been a lo..g-standing aspect of the communications and the implications of current trends
~:-::‘ American system, it has taken on new meaning with for the future.
p " the dramatic increase in two-way communications and
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Research Project Courses

The Trans-Siberian Pipeline: Cause For A “Progressive
Divorce” Within the Western Alliance

RESEARCHER: MIDSHIPMAN 1 C PAUL BECKER
ADVISER: ASSISTANT PROFESSOR ARTHUR R. RACHIWAID

In the post-detente era, the Western Alliance has
undergone an alarming division between the United
States and Western European nations. Foreign policy
objectives within the Alliance have undergone revisions
that have resulted in a fragmented approach to dealings
with the Soviet bloc. This growing dichotomy within
the Alliance was exemplified by the recent controversy
surrounding the Trans-Siberian Pipeline. The Reagan
Administration claimed its allies were inviting economic
blackmail because ot vulnerability to Soviet political
pressures. More importantly, it would benefit Moscow

Defense-Related Political Action Committees and
Congressional Voting Patterns

RESEARCHERS: MIDSHIPMEN 1/C RICHARD HANS AND MICHAEL WORILEY
ADVISER: ASSOCIATE PROFESSOR STEPHEN E. FRANTZICH

Relying on campaign contribution data from the
Federal Elections Commission and voting records of
the Congress, this study analyzed six years of data to
determine the degree to which campaign contributions
are related to Congressional voting. Once it was
definitely determined that the two factors were
related, two competing hypotheses were tested. The
first viewed campaign contributions as an incentive
which precedes voting behavior and the second
viewed contributions as a reward for past legislative

Rumania and the Soviet Union

RESEARCHER: MIDSHIPMAN 1/C JAMES W, L. HUDSON
ADVISER: ASSISTANT PROFESSOR ARTHUR R. RACHWALD

Soviet occupation of Rumania after World War 11 led
to extensive Soviet military basing and exploration of
Rumanian resources, continuing until the Soviet
withdrawal in 1958. Rumanian leadership was permit-
ted to administer policy during and after the occupa-
tion because of Rumania’s subsequent displays of in-
dependence have strongly appealed to the Rumanian
people. Rumania has a strong and prepared army and
reserve military structure, and refuses to participate in
Warsaw Pact mancuvers. Basic Rumanian policies
have not changed since the ecarly 1960s, when the
Soviet attention was diverted from Rumania to the

with hard currency that would boost a sick Soviet
economy and fuel their expanding military economy.
However, the economic benetits gained through this
joint Soviet venture were enough to convince European
states to disregard U. S. opposition. The unsuccesstul
economic sanctions imposed by the United States ex-
acerbated the “progressive divorce” deviloping between
the United States and Western Europe. The purpose ot
this research project was to examine this triction in
terms of the specific issue of the Trans-Siberian
pipeline.

support. Both factors seem to be at work, with the
reward relationship a bit stronger. In looking at the
relationships over time, it is clear that recent increases
in PAC activity, especially in the defense realm, have
increased the degree of linkage. The relationships were
controlled to factor-out aspects such as seniority and
party identification. Party was important in that
Republicans supported national defense votes quite
highly, whether or not they received detense PAC
contributions.

Sino-Soviet dispute. The most notewaorthy problem
Rumania experiences is economic: - owing toreign banks
great debts. This mayv lead Rumania to seck greater
trade contracts with the Soviet Union and the Com-
munist bloc, thereby appearing to bow to the Soviets,
Rumania has received extensive economic aid trom the
United States, as well as most tavored nation <tatus,
and as a result is improving her condition. but needs
to make signiticant technological advances in order to
stand on her own again. These moves toward in-
dependence trom the Soviet Union will remain dit-
ticult for Rumania.
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Terrorism in Latin America

RESEARCHER: MIDSHIPMAN 1/C Susax M. KOYE
ADVISER: PROFESSOR G. POPE ATKINS

The purpose of this research paper was to evaluate the
terrorist threat in contemporary Latin America. Ter-
rorist acts have stirred international concern as well as
created political complications within affected coun-
tries. The objective of this research study is to
evaluate terrorist strategies, motives, ideologies, and
goals and to determine whether any trends will con-
tinue in Latin America. The social, political, and
economic conditions prevalent during the past periods
of terrorism will also be evaluated as an aid in

predicting these trends. An introductory section
reviews the literature on terrorism and summarizes the
major theories about its causes and processes. Subse-
quently, the analysis focuses on terrorist groups in
Venezuela, Uruguay, and Nicaragua. These particular
countries were selected for individual case study
because each country recently has had a strong
challenge of guerrilla warfare. They represent ditferent
social settings within which important guerrilla groups
operated and different political outcomes resulted.

Patterns of Soviet Diplomacy and Negotiating Behavior
and Relevance to Strategic Arms Control

RESEARCHER: MIDSHIPMAN 1/C THOMAS B. MODLY
ADVISER: ASSISTANT PROFESSOR ARTHUR R. RACHWALD

From a strategic perspective, the existence of nuclear
arms has often been cited as the most destabilizing ele-
ment in U.S.-Soviet relations. Though they have been
successful as deterrent forces, the massive strategic
nuclear arsenals of both nations have continued to ex-
pand international concern as to their necessity as in-
struments of peace. Both the United States and the
Soviet Union have recognized and shared this concern
and have attempted to alleviate this instability
through negotiations for nuclear arms limitations. This
fact justified a study of dominant Soviet patterns of
diplomacy and negotiating behavior: in particular, an
analysis of the specific cultural, historical, and
organizational characteristics of the Soviet diplomatic
service and diplomatic tendencies in strategic negotia-

tions. This study has revealed the existence of distinct
patterns of Soviet behavior which evolved as a result
of cultural influences and past negotiating experiences.
Russian xenophobia and historical emphasis on na-
tional self-preservation have emerged as the prevailing
motivations for Soviet approaches to international af-
fairs and diplomacy. The Soviet Union's diplomatic
posture has also been shown to be highly dependent
upon their perceptions of strength and weakness. The
Soviet Union’s negotiating tactics generally com-
promise on ideological principles whenever serious
threats to their national security are perceived. This
compromise, however, redirects Soviet emphasis to
the projection of specific short-term objectives through
an aggressive negotiating stance.

American Defense Priorities for the 1980s

RESEARCHER: MIDSHIPMAN 1/C GORDON MOLLER
ADVISER: ASSISTANT PROFESSOR ARTHUR R. RACHWALD

The purpose of this paper was to assess the defense
needs of the United States for the remainder of this
decade and into the 1990s. A general overview of the
present international situation, as it concerns defense,
allowed an objective assessment of what the United
States should do to maintain her own national securi-
ty and protect her allies, while concurrently reducing
international tensions. Then the threat from the Soviet
Union was sketched and the relative capabilities of the
United States and its allies examined. The following

areas received extensive analysis: strategic rocket
forces and bombers, theater nuclear forces, enhanced
radiation weapons, conventional forces (size and
structure), and arms control efforts. After examining
present problems in each area, a set of policy recom-
mendations for each was proposed to address the defi-
ciencies. Several other areas were briefly discussed as
well; principal of these were readiness, budgetary con-
siderations, standardization among allies, and
technological advancements that could affect security.
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simulation plavers interact with one another. By stu-
dving past models, knowledge ot the tunctioning ot

the international political system was developed and
then applied to this original model. It emphasizes the

The International Political System on a Computer for use
in Simulations of Political Situations

RESEARCHER: MIDSHIPMAN T C STEPHEN NORDHT 4

ADVISER: ASSOCIATE PROFESSOR RODNEY G, TOMUNSON :

-'-'

The project involves combining phenomena to create coalition tormation. This model and assodiated control -
a computer model that operates continuously while programs will function on the Naval Academy com- o

puter and permit groups ot students to develop situa-
tional simulations of international politics. The com-
pleted work was turned over to the taculty advisor for
classroom applications.

intersection ot trade, war, diplomacy, deterrence, and

Illegal Immigration Across the United States-Mexican
Border: A Continuing Dilemma

RESEARCHER: MIDSHIPMAN 1T C MIKE ORTEGA
ADVISER: PROFESSOR G, POPE ATKINS

in the western hemisphere with Hispanics the second
largest minority in the nation. The pressure to arrive at
some solution ot the illegal immigration problem is ap-
parent. This pressure comes not only trom UL S, ad-
ministrators but Hispanic organizations as well,
Depressed wages in the United States, displacement of
U. S. workers, and drains on educational and social

This paper is an analysis ot the illegal immigration
problem in United States-Mexican relations. It pro-
vides a background ot various border programs that
have been tormulated in recent years, including the
Bracero program and the Border Industrialization pro-
gram. The causes and eftects of illegal immigration
across the U.S.-Mexican border are then analyzed.
These causes include wage difterentials between U, S.
and Mexican workers and the population growth rate
and unemployment in Mexico. Implications ot the
problem center around the tact that the United States
has become the fourth-largest Spanish-speaking nation

services push tor some type ot policy solution. The
general interdependence that exists at the UL S.-Mexican
border makes it even more ditticult to arrive at some
kind ot policy solution,

The Hungarian Political System Today:
Evolution and Analysis

RESEARCHER: MIDSHIPMAN 1°C KEVE PAD
ADVISER: ASSISTANT PROFESSOR  ARTHUR R. RACHWAID

place in Hungary, a Soviet bloc country. has great
signiticance): and 3. a description ot the Hungarian

This paper is an analysis of the Hungarian political
system today and the historical, political, and social
events that influenced it. The paper consists of three
major parts: 1. An historical introduction describes
the events prior to 1956, when Janos Kadar became
head of the Communist Party and his country: 2. an
analysis of the major retorms that have occurred in
Hungary since 1956. (the fact that reforms have taken

povernment, including its structure and social and
cultural implications influences.

Although Hungary's freedom of action remains
severely restricted by the Soviet Union, and it is taced
with major social problems, retorms have been im-
plemented with surprising smoothness.
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Geopolitics and Conflict in the Southern Cone

RESEARCHER: MIDSHIPMAN 1-C AMADO PARRA
ADVISER: PROFESSOR G. POPE ATKINS

Geopolitics has become increasingly important in the
Southern Cone nations of South America, where its
application has atfected both domestic and foreign
policy. Applied geopolitics is particularly prevalent in
Argentina, Brazil, and Chile (the ABC countries),
whose cursent military governments have used
geopolitics in an effort to solve national problems that
have existed since colonial times. This geopolitical
thinking focuses not only on programs for internal na-
tional development. but also on international relations
and power politics. Application of geopolitics by the
ABC countries has usually been at the expense of
neighboring states, so that several conflicts have arisen
in the Southern Cone over related issues.

This paper is an analysis ot the application ot
geopolitics by Argentina, Brazil, and Chile, and ot the
relationship ot their application to contlict in the
Southern Cone. Beginning with the military coup
d'etat in Brazil in 1964, the Southern Cone nations
have successively adopted geopolitical thinking tor the
solution ot regional international problems. The other
nations have generally emulated the Brazilian model:
this includes not only Chile (with the overthrow ot
Allende in 1973) and Argentina (with the overthrow
of the Peron government in 1976}, but also the smaller
“butfer” states ot Paraguay. Uruguay. and Bolivia.
Relations among these nations have been increasingly
based on geopolitical issues or concerns.

A Comparative Analysis of the Disposition of Drunk
Driving Cases in the Maryland District Court, Annapolis

RESEARCHER: MIDSHIPMAN 1/C RICHARD A. SCHOTT
ADVISER: PROFESSOR JOHN A. FITZGERALD

The hypothesis of the study is that white, middle-
aged, white-collar males are less severely punished for
drunk driving violations. It is substantially supported
by the data, except that it was the elderly, rather than
the middle-aged, that fared best. A secondary conclu-

sion is that significant variability in sentencing exists
among the four judges studied. Data were recorded
from attendance at Maryland District Court sessions
over a two month period, and supplemented by inter-
views with court personnel.

Central Asian Demographics and Future Instability
in the Soviet Union

RESEARCHER: MIDSHIPMAN 1/C PAUL W. SIEGRIST
ADVISER: ASSISTANT PROFESSOR ARTHUR R. RACHWALD

This study examines Soviet population change in rela-
tion to ethnic and nationality issues and effects on

Soviet manpower demands. The paper began as an in-
vestigation into the effects of the demographic changes

with an emphasis on both the ideological and practical
working aspects of the world's communist regimes and
their effects on U. S. national security, a major change
in the Soviet population’s composition was of interest

in light of the possible adaptations that the world's
largest and most powerful communist state may have
to make to adjust to the change.

that have been noted in the Soviet Central Asian
Republics as a result of the 1959 and 1970 Soviet cen-
suses. As a political science student who has studied
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The Ukrainians and Bolshevik Nationality Policy,
1915-1938

RESEARCHER: MIDSHIPMAN 1/C CHARLES J. SITARSKI
ADVISER: ASSISTANT PROFESSOR ARTHUR R. RACHWALD

This study examines Soviet nationality policy toward
Ukrainians. Nationality policy began to serve the
Bolsheviks as a tool during the pre-Revolutionary
period and continued to be used as such well after the
establishment of the USSR. But the nationalities policy
of the Bolsheviks at the start of the Revolution hardly
resembled the Stalinist policy of the late 1930s. The
nationalities policy of the Bolsheviks was a concept
which was constantly subjected to new interpretations

as the need for such changes arose. The policy was
used and changed as necessary to perpetuate first the
Revolution, then the Russian cause, and tinally the in-
terests of the Bolshevik Party. Nationality policy
served three distinct purposes between 1915 and 1938
during three different time periods. The transition
from one period to the next was an evolution, usually
gradual, and marked only by subtle, seemingly minute
changes in the interpretation of the nationality policy.

Electronic Surveillance: National Security or
Governmental Espionage?

RESEARCHER: MIDSHIPMAN 1/C STEPHEN C. TRAINOR
ADVISER: PROFESSOR CHARLES L. COCHRAN

The purpose of this research is to investigate the role
of international law in intelligence activities. The
ultimate choice of the topic came as a result of infor-
mation made available by General John Warner,
USAF (Ret.), of the Defense Intelligence School. It is
an investigation of the efforts to tighten secrecy in

government and protect the rights of individual
citizens under the Co=stitution. The paper examines
legal and practical obstacles in the United States con-
cerning official secrecy. Court cases are examined
along with the statutes authorizing intelligence agen-
cies to conduct their authorized activities.

Sino-Soviet Relations, A Chinese Perspective

RESEARCHER: MIDSHIPMAN 1/C KIM WILLIAMS
ADVISER: ASSISTANT PROFESSOR ARTHUR R. RACHWALD

One of the most crucial relationships in the world to-
day is the one between China and the Soviet Union.
Except for a brief period of close alliance during the
1950s, the relationship has been antagonistic, at times
becoming violent. Several factors have contributed to
the animosity of this relationship. The first is the
legacy of the past. Historical myths of the “Mongol
Hordes,”" and the “Northern Barbarians” underscore
the relationship. Another source of tension is the na-
tionalistic feelings exemplified by the volatile border
disputes. Ideological differences are at the forefront of

the conflict. Mao became convinced that the Soviet
model was irrelevant to Chinese problems and em-
barked on an independent course. The resultant dif-
ferences in domestic models and foreign policy goals,
especially with regards to Eastern Europe, Japan,
Africa, and the United States, drove another barrier
between China and the Soviet Union. Alternative
future relationships include escalation to nuclear war,
continued hostility with isolated armed clashes, and
reduced tensions. All-out war is unlikely as is total
reconciliation.

.ot
PILAEN s !

P

‘l"l‘b"'

.

S /., ”
St lala s xa

. R

'n'. n.,-{' .,
LA

Bl

2ot e e

¢

A & aa e

S

srle



.
s e

.
AL

| .

ey o

‘l

py ~
' '
N

KA AR A

’."‘l.n.

»

ler

POLITICAL

SCIENCE

Psychological and Cultural Bases of International Relations

RESEARCHER: MIDSHIPMAN | C STEVEN ZOTTI
ADVISER: COMMANDER EDWARD A, McKENNEY, USN

Psychological and sociological aspects of communica-
tion can have an important impact on international
relations. The tormulation of national and interna-
tional images cannot be understood <olely trom the
traditional view ot the international scene, and new
approaches emphasizing socio-psvchological aspects ot
human interaction must be blended in. Scholars such

as Herbert Kelman, Karl Deutsch. and Ralph White

5
- s

s

have presented theories and approaches to dedsion
making, negotiation and systems analysis theories that
base their propositions on the socialization process
which is the toundation tor image tormulation. The
critical study ot these theories has helped this student
to achieve more understanding ot the communications
aspect of international relations.,
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ATKINS, G. Pope, Protessor, “The Reorientation of U.
S. Policy toward Latin America,” in Jack W. Hopkins
(ed.), Latin America & Caribbean Contemporary
Record. 1981. New York: Holmes & Meier, 1983.

This essay deals with President Reagan's resolve to
bring basic changes to U. S. policies toward Latin
America. In contrast to his predecessor, President
Reagan emphasized East-West conflict in the region.
He deemphasized human rights as the basis for rela-
tions, resuscitated arms-transfers to policy purposes,
and revised the approach to nuclear nonproliferation.
The Reagan administration chose to concentrate on
the Caribbean area. Consequently, with the exception
of Mexico and, to a degree, Argentina, U. S. efforts
initially focused on small countries. Relatively little at-
tention was paid to the major nations, most notably
Brazil, outside the Caribbean context.

President Reagan’s first year of dealing with Latin
American affairs seemed to be a matter of ideology in
search of policy. His conservative government suc-
ceeded in reorienting the context of policy, but
substantive changes were not as extensive as its
rhetoric had anticipated and continued to declare.
Complex situations, domestic politics, and foreign
reactions not only constrained U.S. action but forced
a broadening of the initial approach. In the Caribbean
Basin, the administration evolved an “initiative” that
included support for elections, societal reform, and
economic cooperation for development. Unanticipated
crises, especially Anglo-Argentine military conflict in
the South Atlantic, fundamentally altered evolving
relationships and forced a recalculation of U. S.
policies.

COCHRAN, Charles L., Professor, “U. S. Interests
and the Law of the Sea Convention,” Shipmate, 45
(October 1982), 11-14.

U. S. policy interests are affected differently if we do
not sign the Law of the Sea (LOS) Convention and
too few other states ratify the Convention to bring it
into force; if the U. S. does not ratify the convention
and enough other states ratify it, it does become the
binding law for a majority of other states. This paper
examines the effect on U. S. interests regarding the
legal status of the Territorial Sea, the Contiguous
Zone, the Straits, the Exclusive Economic Zone, and
the Continental Shelf, and lastly, the Area.

The paper concludes that the interests of the U. S.
are best served if a treaty comes into force even

L
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A
without U. S. participation in every instance, except A
for the Deep-Seabed Mining issue. iy
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FRANTZICH, Stephen E., Associate Professor, Com-
puters in Congress: The Politics of Information.
Beverly Hills, California: Sage Publications, 1982.

re

During the last decade, the U. S. Congress has moved
from being a technological laggard to a leader in the
use of information processing technology. The process
of innovation within the Congress serves as an ex-
cellent setting for analyzing theories of innovation
which have helped enlighten other realms. Innovation
is not neutral in its impact. Introducing new methods
of information processing has had an important im-
pact on the way Congress makes its decisions, who
holds power, and ultimately the kinds of public
policies enacted.

FRANTZICH, Stephen E., Associate Professor,
“C-SPAN in the Classroom,” NEWS For Teachers of
Political Science, 36 (Winter 1983), 2-3.

The availability of C-SPAN (the cable television,
gavel to gavel, coverage of U. S. House of Represen-
tatives floor proceedings) offers the potential for
revolutionizing the way we teach about Congress.
Subjects and concepts difficult to explain in words can
now be brought into the classroom live and serve as
the basis for discussion and analysis. This article
outlines both the promise and the pitfalls of such
coverage, giving special emphasis to formats most ap-
plicable to classroom use.

FRANTZICH, Stephen E., Associate Professor, “Com-
munications and Congress,” in Gerald Benjamin, The
Communications Revolution and Politics. New York:
The Academy of Political Science, (1982), 88-101.

Congress, as a part of modern society, has not been
immune to changes in communications technology. As
the target, subject of, and producer of communica-
tions, Congress has had to learn how to use modern

®

communications technology to its own individual and 1
institutional advantage. This book chapter discusses SN
the general place of Congress in the communications i
network, with special emphasis on the role of com- ."'_;'
\ . ~
puters and live television coverage. o
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FRANTZICH. Stepkhen E.. Assodiate Protessor,
Pre~tdential Popudarity i America. Washington,

D. C.: American Political Science Association, 1082
(2nd ed.).

This is the second edition of a student-oriented
package ot readings and computer accessible raw data
focusing on the causes and consequences ot Presiden-
tial popularity in America. Atter reading a torty-page
discussion of the substantive area, students are given
the opportunity to do their own research using the
data provided.

MOORE, Richard S., Captain, USMC, “ldeas and
Direction: Building Marine Corps Amphibious Doc-
trine.”” Marine Corps Gazette, 66 (November 1982),
49-58.

This article examines the development of Marine Corps
amphibious doctrine during the period 1920-1934 in
order to draw conclusions concerning the doctrinal pro-
cess. Beginning in 1920, when Major General John A.
Lejeune became Commandant of the Marine Corps,
Marines began to focus their attention on amphibious
warfare. Particularly at the Marine Corps Schools at
Quantico, Virginia, the Marine Corps slowly evolved a
doctrine for landing operations. By 1925, large scale ex-
ercises had been carried out in which new doctrinal
concepts were tested. Delayed by operational re-
quirements in Latin America and China from
1926-1929, the development of amphibious doctrine
surged forward with the appointment of Brigadier
General J. C. Breckinridge as the head of the Marine
Corps Schools. Demanding free thought and open ex-
change of ideas, the officers assigned to Quantico,
students and instructors, examined the details of am-
phibious landings and, by 1934, had published a
manual that remains essentially unchanged today. The
Marine Corps’ successful development of amphibious
doctrine was, thus, the result of three basic elements:
clear command direction, sound organization, and,
perhaps most important, widespread intellectual flex-
ibility and questioning,.

MOORE, Richard S., Captain, USMC, "Institu-
tionalizing Audacity,” Marine Corps Guzette, 67 (May
1983) 61-64.

This article discusses the means by which initiative
and boldness can become an institutional trait in the
Marine Corps. To do so, three basic elements are

necessary: 1. a revamped education system that en-
courages open thought and free debate rather than
memorization of techniques: 2. promotion and assign-
ment of those otficers that demonstrate operational
excellence instead of bureaucratic competence; and 3.
building an environment among Marines that em-
phasizes mutual trust and responsibility. By making
these three elements part ot the institution as a whaole,
the Corps will continue to symbolize military ex-
cellence. Failure to do so will result in a Marine Corps
that is little more than a uniformed bureaucracy.

RACHWALD, Arthur R., Assistant Professor,
“Poland’s Quo Vadis?,” Current History, 81
(November 1982), 353-356, 389-392.

The August 1980 Gdansk Agreement between the
Communist party and Solidarity in Poland was a writ-
ten social contract, which legalized “new, indepen-
dent, self-governing labor unions” in exchange for a
declaration that Solidarity would not transform itself
into a political party. In December 1981, however,
Solidarity asked for free elections, and the pro-
Communist forces imposed the martial law to prevent
Soviet invasion. So far, the martial law has produced
temporary and superficial stability in Poland, but it
has done very little to solve political and economic
problems. The martial law has eliminated Polish socie-
ty as a partner to decision-making, and the internal
instability in Poland must continue.

RACHWALD, Arthur R., Assistant Professor, Poland
Between the Superpowers. Boulder, Colorado:
Westview Press, 1983.

This book examines the foreign and domestic policies
of Poland since World War II in light of the country’s
relations with the Soviet Union and the United States.
The approach focuses on three salient goals of Polish
foreign policy: security, guaranteed both by alliance
with the Soviet Union and by support for the idea of
European collective security; territorial integrity,
evidenced by Poland’s effort to obtain unconditional
international recognition of its western border; and
domestic political stability and economic prosperity.
Frequently, these goals have been mutually exclusive
and unequally pursued.
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ATKINS, G. Pope, Protessor, “U. S. National Securi-
ty Interests in the Western Hemisphere,” Latin
American Seminar, National Defense University, Fort
Lesley J. McNair, Washington, D. C., 23 September
1982.

ATKINS, G. Pope, Professor, “President Reagan’s
Latin American Policy,” South American Branch,
Department of Commerce, Washington, D. C., 20
September 1982,

ATKINS, G. Pope, Professor, “Conflict Resolution in
the Western Hemisphere,” Meridian House Interna-
tional, Washington, D. C., 4 November 1082,

ATKINS, G. Pope, Professor, “The Western
Hemisphere in World Politics,” Inter-American
Defense College, Fort Lesley J. McNair, Washington,
D. C., 28 January 1983.

ATKINS, G. Pope, Protessor, “Aftermath of the
Malvinas’/Falklands War,” Middle Atlantic Council of
Latin American Studies, Williamsburg, Virginia, 8
April 1983.

ATKINS, G. Pope, Professor, “The Inter-American

System and the Southern Cone,” Foreign Service In- ,:: A
stitute, Arlington, Virginia, 12 May 1983, ) o

5 5 ’ MATTOX, Gale A., Assistant Protessor, “U. 5. Na- .:\]

tional Security Policy,” (in German to Security Dolicy '-P:.'f

ATKINS, G. Pope, Professor, “Argentine Diplomacy Group leaders), Ramparts Program, State Department ,'j
(USIA), Washington, D. C., January 1083, =

in the Malvinas Crisis,” Conference on Civil-Military
Relations, Indiana University, Bloomington, Indiana,
28 May 1983.

ATKINS, G. Pope, Professor, “"Declining Role of the
United States in Latin America,” American Enterprise
Institute, Washington, D. C., 15 June 1983.

COCHRAN, Charles W., Professor, “U. S. Ocean
Policy Objectives and the LOS,” Maritime Ad-
ministration, Washington, D. C., 2-3 March 1983.
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FRANTZICH, Stephen E.. Associate Protessor. "Con-
gressional Policy Making in the Computer Age
American DPolitical Science Assodation Annual Con-
vention, Denver, Colorado, 3 September 1082,

FRANTZICH, Stephen E.. Associate Protessor, “The
Political Implications of Computers in Congress.”
U. S. Air Force Academy, 6 September 1082,

LIMBERT, lohn W., Foreign Service Otticer, "The
Politics of Cables and Fables,” Middle East Studies
Association, Philadelphia, Pennsylvania, 5 November
1982.

LIMBERT, John W., Foreign Service Ottficer, “Reflec-
tions on the Iranian Revolution.” Brooklvn College,
New York, 16 lanuary 1983.

MATTOX, Gale A.. Assistant Professor, “Rethinking
NATO Strategy,” International Studies Association,
Mexico City, 6 April 1983.

MATTOX. Gale A.. Assistant Protessor, co-author,
“New Directions in West German Arms Export
Policy,” ISA and National Capital Area Political
Science Association Annual Meeting, Washington,
D. C., 26 February 1983.

MATTOX, Gale A., Assistant Protessor, “National
Security Issues for the 1980s” and “West European
Perspectives on Nuclear Armament,” Mary
Washington College, Fredericksburg, Virginia. 24
February 1083,

MATTOX, Gale A., Assistant Protessor, “The Green
Movement in Germany” and “European vs. U, S.
Foreign Policy Interests,” Latavette College. Easton,
Pennsylvania, 24-25 March 1083.
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MATTOX, Gale A., Assistant Protessor, “"West Ger- tional AAA SS Meeting Washington, D, C.. 14 Oc-

man Perspectives on Nuclear Armament and Arms tober 1982,

Control.” American Academy tor Political and Social

Science. Address to Annual Meeting, Philadelphia,

Pennsylvania, 22 April 1983. RACHWALD., Arthur R., Assistant Protessor, “Cur-
rent Situation in Poland,” School ot Advanced Inter-
national Studies, Washington, . C.. 8 November

PURKITT, Helen E., Associate Protessor, co-author, 19832,

“A Content Analysis of U. S. Foreign Policy toward
Southern Africa during the Carter and Reagan Ad-

ministration,” International Studies Association An- TOMLINSON. Rodney G., Associate Irofessor. “Bloc
nual Conterence, Mexico City. Mexico, 7 April 1983. and Coalition Formation in the United Nations - 36th
GA," Department ot State, Washington, D. C., 8

RACHWALD. Arthur R.. Assistant Professor, February 1983.
“Eurocommunism and the Polish Revolt of 1980, Na-
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